2 ee —- --——— 


PT a ——— 


A EO ALA LAA LADS 


opts ig pat ane LE ER 
: sited = 


“4 


(Rionewwel;l Information Systems iatla \é Nadi oy ys eee La 
ad 
| ci 


RE LSE LEA EE EE TT RP 5 De TR: ns ' 
a Tee Sree eee ae ea a ara J oes, a0 RD RE te ee seas Dols rena ECTS 


0896295 A 
| DESCRIPTION 


be 
—h 
a 
! 
~G 
i 
77) 
Zz 


Honeywell 


Honeywell information Systeme Ital 


CTW 101 SUBSYSTEM | me 


TABLE OF CONTENTS (T.0.C.) 
VOLUME 2 


This volume is applicable to those products having the following model nun- 
bers: 


» 0896294 E, 0896295 A, 0896296 N, 0896297 J 


Binder 1,5 inch, 3 ring 
Title window 


T,0.C. PLN. ‘ 4.111-22003.1 
Description 
. PDS CTW 104 . 784103055 
« PDS MEM 170 + 180 | 300740300/A . 
ane tat letton 4.111.0.001.0/A 
Maintenance 4.111.4.004.0/A 
e Preventive Maintenance Log 4.03324.079.0/A 
¢ Maintenance Schedule type G 4.014.4.647.0/A 
. Lubrication Plan 4.014. 4.648.0/A 
Parts 4.141.5.001.0 
22.12.1970 


1/1 1 414.2.00361 


Honeywell 


Honeywell information Systeme Raia 


‘SSOTTOSISTEMA CTW 101 


INDICE DEL VOLUME 2 


Questo volume 8 valido per i prodotti aventi i seguenti codici: 


« 0896294 E, 0896295 A, 0896296 N, 0896297 J 


Raccoglitore da 1,5", a 3 anelli 


Finestra 
Indice 4.111.2.003.1 
Descrizione 
« PDS CTW 101 : 78A103054 
. PDS MEM 170 + 180 (Memoria Buffer) 300740301 
Inatallazione 4.1171.90.001.0 
Manutenzione 4.111-4.001.0 
« Piano di Manutenzione : 4.033-4.079.0 
« Scheda di Manutenzione tipo G 4.014.4.647.0 
- Piano di Lubrificazione : 4.014.4.648.0 
Catalogo ~ 4y141.5.001.0 
22.12.1970 
1/1 


4-111.2.003.1 


j NOlldiuasaa \\ 


[DATA _| 
ORD. APPL. : DATA 


SALVO INDICAZIONE CONTRARIA | MAT. 
MILLIMETRI 
ry Qe ei 
DIMENSIONI: ‘icc 


TOLLERANZE DIMENS. ED 
FORMA VEDI: 


PROIEZIONE 4-6 


|__ DATA _| 
a Cd ss 


“DESCRIZIONE 
P.D.S. CTW 101 


v 
*) 


INDEX 
0. DOCUMENTS LIST 
1. GENERAL DESCRIPTION OF THE SUBSYSTEM 
1.1. Introduction 
1.2. Composition 
1.3. Physical configuration 
1.4. Electric configuration 


1.41. | Signal distribution 

1.4.2. D.C. voltages 

1.4.3. A.C. voltages 

1.4.4. Version te 


> 1.4.5. D.C. absorption 


1 406% A.C. absorption 


1.5.6 Mechanic configuration 
1.6. Weight 
1.7- Interfaces 


1.7.1. GIT — CPU interface 

1.7.2. GIT-VAR 580 interface 

1.7.2.1. Signals meaning 

1.7.36 GIT-MEM 160 interface 

1.7.4. VAR 580 — TAV 480 interface 
1.7256 VAR 580 — MIT 410 interface 
1.8. Required environment conditions 
428215 Operating conditions 


16802 Transport and storage conditions 


DISEGNO: PAG =| REV 
78A103055 2 A 


Cod. 38961130 68.10.30 


eee 


iS ”)) 
SS 


Cod. 3896113Q 


2.1. 
2.26 
2.2.16 
2.2.26 
2e2ede. 
2.2046 
2.2656 
2.2.6. 
202.76 
2.2.8. 
2.36 
2.3.16 
2ede2e 
203-3- 
223-4 
263-56 
2.3.6. 
2.3.6.1. 
2.3-6.2. 
2.36636 
223.604. 
2.4. 


v 


Media handled 
Capacity related to the media 
Limits on the tape medium 


Options 


TELETYPEWRITER (MIT 410/A) 


Composition 

Keyboard 

General 

Operation 

Type of information which can be transmitted from keyboard 
Performances of the keyboard without inserting the special keys 
Keyboard performances with the SHIFT key inserted 

Keyboard performances with the "CTRL" key inserted 

Meaning of the control functions used in the CTW 101 subsystem 
Introduction speed 

Distribution, transmission,reception and printing unit(Typing unit] 
Transmission code 

General characteristics of transmission and reception 
Distribution 

Transmission 

Reception 


Printing 


D.O.8. 


DISEGNO: PAG {REV 


784103055 3 A 


68.10.30 


Paper tape reader 


Characteristics 


Paper tape punch 


Electric configuration 
Signals distribution 
A.C. voltage 


Documentation 


OPERATING PANEL (TAV_480/A) 


3.1. General 

3026 Arrangement 

3e36 Composition 

3-4. Description 

3.4.1. Lights and status push—buttons 

34.2. Maneuvering lights and push—buttons 

3e4e3- Lights and push-button for abnormal conditions and malfunctions 


3050 Electric configuration 


SERVICES MODULE (VAR 580/A) 


General 
Composition 
Functional characteristics 


Mechanic configuration 


DISEGNO: 
78A103055 


Cod. 3896113Q 


La 


\ 


Cod. 3896119 


8. 

8.1. 
8.1.16 
8.1.2. 
8.1.3. 
8.1.04. 
8.1.4.1. 
6510482, 
8.2. 
8.2.1. 
8.2.26 
8.2.3. 


78A103055 


Documentation 


CABINET (CON 480/A) 


General 
Composition 
Functions 
Cables passage 
Sizes 


Weight 


VENTILATION GROUP — VAR 640 


General 


MAINS FILTER 


CONTROLLER (GIT 100) 


General characteristics 

Introduction 

Compatibility 

Physical configuration 

Electric configuration 

Logic connections 

D.C. voltages 

Commands description 

Commands occupying the controller 

Commands which do not occupy the controller 


Specific commands for diagnostic hardware 


DISEGNO: 
78A103055 


Cod. 38961139 


8.3. 
8.3.1. 
8.3.1.1. 
8.3.1.2. 
8.3.2. 
8.3.3. 
8.3.46 
8.3.5. 


8.30501 e 


8.3.5.2. 


8.3.5.3- : 


8.3.6. 
8.3.7. 
8.3.8. 
8.3.9. 
8.3.10. 
8.3.11. 
8.3.12. 
8.3.13. 
8.3.14. 
8.3.15. 
8.4. 
8.5. 
8.6. 
8.6.1. 
8.6.1.1. 
8.6.1.2. 
8.6.1.3. 


TRAININESS 


Status information 


PEOOT -— Availability 


Commands improbability and error 


Channel Error 


— OUT—OF~SERVICE 
- Subsystem in manual 
INEST Interruption 
MAPET — Interruption from clock 
NU30T 
Nu10T 
Nu2or 
MATET 
EGOLT 
FINET 
Failure diagnosis 
Alert condition 
Operations theory 
Description at general block diagram level 
Interface timing logic 
Statuses logic 


Commands storage and decoding logic 


DISEGNO: 
78A103055 


4% 


Cod. 38961130 


8.6.1.4. Errors check logic 
8.6.165~ Interruption logic 
8.6.1.6. Internal timing logic 
8.6.1.7 Bit counter (COB 1~4) 
8.6.1.8. MUTE (MUC 1-3) counter 
8.6.1.9. RINO - 8 register 
8.6.1.10. Buffer driving logic 


8.6.1.11. Memory addresser counter (CIO 1-8) 


8.6.1.12. Echoplex logic 


8.6.2. Decsription at intermediate block diagram level 


8.6.2.1. Introduction 

8.6.2.2. Commands storage logic 
8.6.2.3. Commands description 
8.6.2.3-1. Commands occupying the 
8.6.2.3.1.1.Command of SET INPUT 
8.6.2.3.1.2.Command of TRANSFER IN 
8.6.2.3.1.3.Command of TRANSFER IN 


8.6.2.3.2. Commands not occupying 


channel 


INPUT 
OUTPUT 


the channel 


8.6.2.3.2.1.Command of BREAK (Reset Input) 


8.6.26322.2.-Command of SET MANUAL 


8.6.2.3.2.3.Commands of interruption reset 


8.6.2.3.2.4.Command to start the clock device 


8.6.2.3.2.5.Command to stop the clock device 


8.6.2.3.3- Commands for diagnostic hardware 


8.6.2.3.3-1.Command of simulate STOP 


8.6.2.3.3.2.Command of simulate START 


8.6.2.3.3.3-Command of diagnostic reset 


8.6.2.3.3+4.Command of inhibit unloading of buffer in OUTPUT 


DISEGNO: 


78A103055 


Cod. 3596113 


8.6.2.4. 


; 8.6.2.5. 


8.6.2.6. 


8.6.2.6.1. 
8.6.2.6.2. 
8.6.2.6.3. 
8.6.2.6.4. 
8.6.2.6.56 
8.6.2.6.6. 
8.6.2.6.7. 
8.6.2.6.8. 
8.6.2.6.9. 


Logic of command reject 
Phase of REQUEST FROM OPERATOR 


Phase of data introduction from MIT 410 (TTY) to buffer 
(INTA phase) 


Introduction of a character belonging to the graphic set 
Introduction of the end of message character (X-OFF) 
Introduction of a wrong end of message character (EO?) 
Characters erasing logic 

Overflow logic 


Introduction of a character outside the allowed set 


Introduction of the codes of CARRIAGE RETURN and LINE FEED 


RIN 0 logic 


Error check on data introduced from MIT 


8.6.2.6.10. Buffer full condition 


8.6.2.7. 

8.6.2.7.1. 
8.6.2.7.2. 
8.66267 e330 
8.6.2.764. 
B.6.267 256 
8.6.2.8. 

8.6.2.8.1. 


Phase of data transfer from buffer to CPU (VUBU phase) 


Foreword 


Logic of expansion and check generation towards CPU 
Check control 

Sequence of FINE (End) from controller 

Phase of transfer from CPU to MEM 160 

End of transfer 


8.6.2.8.1.1.mnd of transfer from CPU 


8.6.2.8.1.2.mnd of transfer from controller 


8.6.2.8.2. 
8.6.2.8.3. 
8.6.2.8.4. 
8.6.2.9. 


Compression and check generation rule 
Check control on the data arriving from CPU 
Characters outside the graphic set 

Phase of transfer from buffer to MIT 410 


DISEGNO: 
784103055 


re awe | 


8.6.2.9.1. 
8.6.2.9 226 
8.6.2.9.3. 
8.7. 

8.8. 

8.9. 
8.9.16 
8.9.1.1. 
8.9.2. 


Cod. 3896113Q 


784103055 


Transfer of a character belonging to the allowed set 
End of transfer from buffer to MIT 410 (END OF PRINTING) 
Check and inversion control 

Transfer speed 

Special circuit — INCE 

Testing procedures 

Off-line testings and adjustments 

Boards testing ) 


DISEGNO: 
78A103055 


4 68.10.30 


0.2.2. 


0.2.3. 


0.2.4. 


0.2.5. 


Cod. 38961130 


1 


DOCUMENTS LIST 
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MEM 160 P.D.S. No. 300740300 
Documents called for 


"I51 Standard Peripheral Interface" Specifications 
No. 300740110 


"Common requirements for the designing of GEISI 
Products" Specification No. 30014030 


"SCL1 Standard" Specifications No.300740400 
TTY 33 TAJ Purchasing Specifications 


Technical Manual 32 and 33 Teletypewriter sets. 
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GENERAL DESCRIPTION OF THE SUBSYSTEM 


Introduction 


The CTW 101 subsystem introduces the use of the console tele~ 
typewriter in the GE-100 line, 

It is an input and output subsystem, which uses the interrupt 
automatisn. 

The messages in input are introduced from keyboard or from pa 
per tape reader, while in output they are printed by the tele 
typewriter on a special paper medium. 

The transmission is asynchronous with a maximum speed of 10 
chrts/sec. 

The transmission code is 7+1 bit code (ISO). 


Composition 


The subsystem consists of : 


Teletypewriter — MIT 410 
Console - TAV 480 
Service module — VAR 580 
Controller plus timer — GIT 100 
Cabinet - CON 480 
Ventilation group - VAR 640 
Mains filter - ALI 290 


Physical configuration 


The subsystem is all contained in a cabinet designed in accord 
ance with the GEISI standards for the appearance, Within the 
system, it has to be located always near the CPU panel so to 
allow an easy check by the operator. 


I DISEGNO: jPAG = JREV 


78A103055 ; 41 A 


78A103055 


Electric configuration 


Signal distribution 


The subsystem is connected to the CPU by means of the GE 100 
interface through 4 cables arriving from the controller. 


D.C. voltages 


The subsystem takes from the central power supply of the sy— 
stem a +20 V voltage to supply the controller ana the elec — 
tronics of the teletypewriter. 


A.C. voltages 


A 220 V three-phase voltage is given to the subsystem to sup 
ply the mechanics of the teletypewriter and the relays con — 
tained in the service module. 


The a.c. voltage to supply the controller ventilation is ta~ 
ken from the systen. 


1.4.4. Versions 


As far as the power supply is concerned, there are two versi 
ons 3; 


a) 220 V 50 Hz 
b) 208 V 60 Hz 


The teletypewriter TTY 33 TAY is associated to the a)version 
and the TTY 33 TZ is associated to the b) version. 
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D.C. absorption 


The electronics of the subsystem is supplied by the +20 V d.c. 
voltage taken from the system. 
The absorption is 9.1 A. 


1.4.6. A.C. absorption 


The table below gives the maximum absorption in thé two versions : 


220 V 50 Hz 208 V 60 Hz 
1.27 A 1.34 A 
O.15 A O.16 A 


1.20 A 1.26 A 


Mechanic configuration 


The subsystem sizes are : 


- Height : 980 mm; this value represents the height of the ca 
binet while, with the mechanics set on top of it , 
it reaches 1065 mm. 


700. In the upper part there is a n»se which comes 
out for 93 mm. 


7OO mm. 


Weight 


It weighs about 200 Kg. 
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Interfaces 


This chapter gives the description of the interface towards 
CPU and of the interfaces between the various more signifi — 
cant elementary units. 


GIT - CPU Interface 


The connection between the controller and the CPU has been 
realized according to the procedures for the 100 line peri- 
pheral interface, whose functional description is contained 
in the PDS No. 300740110. 

The GIT, being an input-output controller plans for 4 cables 
of connection to the interface of the CPU and precisely the 
cables A,B,C,D. 
The cable A (AIFUT, BIFUT.....) in position A.02, 

the cable B (AIFET, BIFET.....) is in position A.03, 

the cable C (CAGUT, FINUT.....) in position B.02 and finally 
the cable D (PUOOT ....eeeeee+) is in position B.03. 


For the signals meaning refer to chapt. 8.3. 


GIT-VAR 580 interface 


. The controller is connected to the service module through a 
N.S. 107 cable which is fixed on connector J1 of the VAR 580 
and on the connectors identified by positions C02 and C03 on 
the GIT 100. 

The signals distribution at GIT level is as the one given on 
the table. 


78A103055 
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1.7.2.1. Signals meaning 
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AUTOS 
COPES 
FUSES 


INPUS 


It shows when the panel OPERATE push-button is pressed. 
It shows at the closing of the chads drawer micro-switch. 


Signal of powering on of the d.c.'s. It shows because of 
the positioning of the relay due to the pressing of the 
ON push-button on panel, 


It shows when the INPUT push-button is pressed on panel. 


It shows when the STAND-BY push-button is pressed on pa 
nel 


j ; PAG REV 
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Signal generated by the pressing of the ON push— 
button on panel 


Signal arriving from teletypewriter and generat—- 
ed by the switch of the transmission circuit of 
the teletypewriter itself. 


Signal which copies the serialized character co- 
: ming out from the controller; it reaches the te— 
letypewriter and positions the printing electro~ 
magnets with its configuration. 


It causes the switching on of the FULL—-CHAD panel 
lamp. 


FLAML -— It causes the switching on of the END OF BUFFER 
panel lamp. 


It causes the 


switching on of the INPUT panel light 


It causes the switching on of the OPERATE panel li- 
ght 


OVERL — It causes the switching on of the OVERFLOW panel li 
ght 


SEGEL -— It causes the switching on of the SEGE panel light 


STADL -— It causes the switching on of the STAND BY panel li 
ght . 


GIT ~—~ MEM 160 interface 


The GIT is connected to the MEM 160 through four cables made 
on purpose and fixed in the positions given on the table;the 
table gives also the signals disposition : 
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GIT Side Pin 


MEO8N | CIO1A | CIO8A 
TIBUN } C1021 - 


TEO2N | CIO2A | CAGUA 


C1041 

a 

sania [asi [oso 

a | ani 
ee 
C1071 


MEM 160 side 
Pin AO1 A02 


1.7-4. VAR 580 - TAV 480 interface 
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The connection between console and service module is obtained 
through a cable made on purpose for this connection. 

The cable is soldered on the console side and fixed to the VAR 
580 on the J2 connector. 


1.7056 VAR _580 — MIT 410 interface 


The teletypewriter is connected to the VAR 580 through two ca- 
bles, one which carries the a.c. voltage and it 1s fixed to 
the terminal box P3 of the VAR 580 and one which carries the 
Signals from and towards teletypewriter, fixed to the terminal 
box P2 of VAR 580. 

The signals position is given by the electric diagram VAR 580 
dwg. No.78C102095. 
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Required environment conditions 


Operating conditions 


The temperature limits are : 10°=38 °C equal to 50° — 100 °F. 
The humidity limits are : 20% - 80% without MEM 

50% — 80% with MEM 
Atmospheric pressure : 780 — 585 mm He. 


Remark : the temperature and humidity variation speed must be 
such not to cause condensing of vapor on the unit. 


Transport and storage conditions 


In transport and storage conditions it may withstand temperatu 
res ranging between 29 °C — 74 °C equal to — 20 °F ~ +165 °F, 


Remark : the humidity and temperature variation speed must be 


such not to cause condensing on the unit. 


The memory stack must be removed from the controller and kept 
in a special packaging. For the memory stack the temperature 
and humidity limits are as follows during storage and transport: 


Temperature -10°C —~ + 40 °C 
+14°F ~ +104 oF 


R.H. 504 = 90% 


Remark : before being used, the memory stack must be maintained 


for 4h. at these humidity and temperature limits : 


Temperature +20°C = + 30 °C 
+48°C -— + 86 OF 
Humidity 504 = 70% 


For the other requirements refer to "Common requirements for the 
designing of GEISI products" No. 300140030. 
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1.9. Media handled 


The CTW 101 printing unit has a feed transport. 


“The medium consists of a roll of paper having a maximum diame- 
ter of 5in and a width of 8 1/2 in. 


« The reader and punch need a standard 8 track and1in. wide ta- 


pe. 
1.10. Capacity related to the media 


74 printing positions are planned with an horizontal spacing 
of 10 characters per inch. 

The vertical spacing is of 6 lines per inch. 

As far as the tape is concerned, it is punched with 10 codes 
per inch. and with 0.0465 in. diameter holes. 


1.11. Limits on the tape medium 


The paper tapes to be used in the input transfer phase must 
contain only the 64 characters of the graphic set plus, suit—- 
ably arranged, the characters of CARRIAGE RETURN anu LINE FEED. 
Every block must not exceed the 255 characters and at the end 
it must always have the STOP character (X-OFF) ,also when the 
optional device is not to be used. 

The paper tapes must have, at the beginning, a certain number 
of CR to simplify the positioning on the reader. 

Should the tape contain characters outside the allowed graphic 
set, the signal SEGE of message wrong shows. 

If the block has more than 255 characters, SEGE and OVERFLOW 
show, as from keyboard. 


- The preparation of the paper tapes is to be done with the ma 
chine in STAND-BY (OFF-LINE). 
- The paper tapes may be punched simultaneously to the printing 
(output phase) provided the software has sent.as last.charac 
ters of paper tape beginning (CR). 
. After the X-OFF character a filling out character must be pun 
ched, should a reader with option be used. o 
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- Using a reader without optional device, the paper tapes 
must contain only one block of information (always below 
the buffer capacity). 


If several information blocks are used, i.e. when there is 
a case of a chain of normal characters, X=OFF, again normal 
characters, the reader does not stop with X-OFF, but only 
at end of tape; but the buffer receives only the characters 
preceding the X-OFF. 


Options 


The only option is the one of the device to obtain the au- 
tomatic reader, which allows to stop the reading from tape 
when a special X-OFF character shows. 

The character following X-OFF is read and the stop occurs. 
on the second charcater after X-OFF. With such a device, the 
tape stops at the reading of X-OFF, while the stop occurs 
positioning the reading head on the second character after 
X-OFF. It is therefore evident that if on a tape several 
blocks are to be used, at every X-OFF a filling in charac-— 
ter must follow, to avoid to.lose any information. 

The reader is activated again, after X-OFF, positioning 

the lever of the related panel in MANUAL START. In this ca 
se, the first character which enters the buffer is the one 
on which the reader has stopped(i.e.the second after X-OFF). 
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TELETYPEWRITER (MIT 410/A) 


The CTW 101 subsystem uses as teletypewriter the TTY 33 TAd 
and TTY 33 TZ models respectively in the 50 Hz and 60 Hz 
versions manufactured by the TELETYPE CORP. 

The two models are very similar except, of “course the main 
motor. 

The motors used in the two versions present the same charac 
teristics of absorption and power and also the same sizes. 
In addition, it is necessary to note that while the 33 TZ 
model is supplied complete the 33 TA’ model does not have 
the stand and the chad box. 


Composition 


The teletypewriter, in both versions, consists of ; 


Keyboard 

Distribution, transmission, reception and printing unit 
D.O.E. 

Paper tape reader 

Paper tape punch 


Keyboard (fip.1) 
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General 


The keyboard allows the introduction of messages pressing 
the related keys together with special keys. 

The keys are 52 arranged in 4 rows. 

Under the four rows there is a bar which serves to insert 
a space between the different printing characters. 

The special keys used are : 


- SHIFT 
- CTRL 


SHIFT serves to print the characters which are located in 
the upper part of the keys. 


CTRL is a key which allows the introduction of the control 
functions codes. 


In the model used, the application of the ESCAPE (ESC) se— 
quence is not planned, therefore the ESC Key is considered 
as a key by itself and not as a special key. 


Operation 


The purpose of the whole keyboard mechanism is the one to 
store mechanically the code of the pressed key. 

In fact, when a key is pressed, the "codebar mechanism" is 
positioned, i.@€. an assembly of double bars which serves to 
transmit the character code, according to their position. 
The "codebar mechanism" mechanically transmits the charac— 
ter code to the "keyboard contact mechanism". 

The character code going to the "Distribution mechanism"in 
the printing unit comes out in parallel from the "keyboard 
contact", 

If the operator presses two keys simultaneously it provi- 
des to inhibit the code transmission and no character 1s 
sent. 
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2e2edc5 Type of information which can be transmitted from keyboard 


Allowed set : 1t is defined as allowed set the assembly of 
the characters of the graphic set plus the 
check functions X~OFF and EOT and the special 
functions CARRIAGE RETURN and LINE FEED (see 
table I). 


Characters : the 63 symbols included in the graphic set 
are defined as characters; they are obtained 
pressing the specific keys with or without 
the Shift Key. 


Control sthe cantrol functions are these special codes 

Functions which are obtained pressing the specific key 
together with the CTRL Key. ‘ 
The CTW 101 subsystem uses only the X-OFF 
and EOT functions. 


@ Special : they are functions used rather frequently, 
wy Functions therefore they are obtained pressing the spe 
_ cial key without inserting any other key. 
They are for the CTW 101 subsystem, Line Fe- 
ed, Carriage Return and Repeat Character. 
2.2.4. Performances of the keyboard without inserting the special keys 
In the CTW 101 subsystem, the keyboard, without inserting the 
special keys, has the following performances : , 
- No key locked 
~ 42 characters are printed (in the keys with two characters 
the lower one is printed) 
~ The control functions are not activated 
- The special functions are activated 
LINE FEED = it performs the single spacing 
RETURN = it performs the carriage return 
REPT = it allows to repeat a character. The REPT key 
must be pressed before the one of the character 
> to be repeated. 
a), 
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Keyboard performances with the SHIFT key inserted 


Inserting the SHIFT key, the keyboard gives the following 
performances : 


- the keys associated to one character only are locked 
- the remaining 21 characters are printed; 18 of these are 

indicated in the upper part of the various keys,the other 
three are not indicated on the keyboard but they are ob~ 

tained pressing special keys with the SHIFT key inserted 

and in particular : 


- pressing K Lis printed 
- pressing FORM N is printed 
- pressing MJis printed 


- the control function keys are Locked 
- the special function keys are locked except REPT. 


Keyboard performances with the"CTRL" key inserted 


The following performances are obtained from the CTW 101 
keyboard with the "CTRL" key inserted : 


—- those keys corresponding to characters with the sixth 
bit at 1 are locked 


- therefore the keys of the following characters are not 
locked : 


Y, U,O,P,A,H,K,L,Z,X,C,V,B,N 
a: it sends the code of X—ON 
: it sends the code of LINE FEED and it performs the fun 
ction 
M: it sends the code of RETURN and it performs the funct— 
ion 


- the control function keys are not locked, and in particu- 
lar X-OFF and EOT 


- the special functions LINE FEED, RETURN,REPT are activated. 
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Neaning of the control functions used in the CTW 101 subsystem 


X-OFF = It is assumed by the operator to indicate the end of 
the introduction of a correct message. 
If the paper tape is used, X-OFF must be the last co 
de punched and stays to indicate, also in this case, 
end of correct message. 


If the operator realizes to have introduced a wrong 
message, he may signal its presence pressing the EOT 
key. It is therefore end of transmission for wrong 

message. 


Introduction speed 


The introduction speed depends on the operator typing speed. 
The maximum allowed speed is 10 characters/second. 


Distribution, transmission, reception and printing unit 
(Typing unit) 


Transmission code 


The CTW 101 subsystem teletypewriter uses the ASCII code 
with 7+3 nit (fig.2). 

All the inrormation forming the message (reader,numbers, 
symbols, “c.:ctrol functions, special functions) are represen- 
ted by a suitable combination of 7+1 bits. 

The last bit has ‘the parity check function. 

All information coming out from the teletypewriter are then 
completed by a START bit which precedes the 7+1 code bits 

and by two final STOP bits. 

Out of the 27 = 128 possible transitions, 64 are assigned 

to the characters of the gra,hic set; out of the remaining 

64, part has been assigned to tne control functions or to the 
special functions and part has not been used forming the 
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zone out of the allowed set, as it can be seen on fig. 2. 


2.3026 General characteristics of transmission and reception 


The nominal period of a bit lasts 9.09 ms therefore the to 
tal nominal period of a character lasts 99 ms. 

The maximum allowed tolerance 1s 405 jMs per bit. 

These values are valid both for the signals that the tele- 
typewriter sends to controller and for those that the con- 
troller generates towards the teletypewriter. 

The teletypewriter operates with a 20 mA current; variations 
of + 10% on the nominal value of the current do not interfe~ 
re on the normal trend of the transmission. 

The characters sent from keyboard go towards the controller 
and at the same time are deviated by the controller through 
the echopley network towards the teletypewriter printer. 
Such a type of operation requires the possibility to have a 
simultaneous traffic of information on two distinct channels. 
For such reason, the full-duplex transmission type is used. 


Distribution 


It is accomplished by a motor and a mechanism sequence. 
The motor is three-phase synchronous with energizing carcuit 
in parallel and it has the following characteristics. 


“Power suppiy : 115 V a,c. + 10% 52460 Hz + 0.45 2 
Input current 2A 

Power(output) 33 m HP 

Speed 3600 rpm 

Power factor ; 0.40 


The motor revolution is transferred to the distribution shaft 
and then to the main shaft. 

The distribution shaft gives the movement to the keyboard and 
to the distributor. 
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The main shaft gives the movement to the other parts of the 
TYPING UNIT. 


Transmission 


Pressing a key, as previously seen, the corresponding code 
is obtained in parallel with the outpur of the "KEYBOARD 
CONTACT". Such an output goes to the "DISTRIBUTOR MECHANISM" 
which serializes the information according to the standards 
related to the message structure. At the distributor output 
there is therefore a wave -form of the type of fig. 2. 


Reception 


The signals arriving from the outside or those obtained pres 
sing the keys, reach the "SELECTOR MECHANISM" moved by the 
main shaft. 

The "SELECTOR MECHANISM" connects, through an electromagnet 
and various mechanisms, the information received electrical- 
ly in a position of the "CODEBAR MECHANISM" located on the 
TYPING UNIT. 

The information is now mechanically contained in the "CODE- 
BAR MECHANISM". . 


Printing 


The characters used for the printing are etched on the cylin 
drical surface of the printing head (fig.3). 

Depending on the code stored in the "CODEBAR MECHANISM" the 
printing head assumes a specific angular and vertical position. 
These positions are obtained by means of a "ROTARY MECHANISM" 
and a "VERTICAL MECHANISM" checked by the "CODEBAR MECHANISM". 
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Once the printing head has reached the required position, 
which occurs in the first half of the printing cycle, it 
receives from a hammer thestroke to print the character 
on the paper, 


2.3.6.2. Every time a function code is recognized the "PRINT SUP- 
PRESSION MECHANISM" does not allow the striking hammer to 
reach the printing head. 


2.3.6.3. When the CARRIAGE RETURN code is recognized, the CARRIAGE 
RETURN MECHANISM is inserted which brings back the carria 
ge to the starting point (all to the left) without perfor 
ming the LINE FEED. 


‘oO 
\. 


2.3.6.4. When the LINE FEED code is recognized, there is a mechanism 
which accomplishes the LINE FEED. 


2.4. D.O.E, 


It consists of : 


a) power supply 
b) current amplifier (SELECTOR MAGNET DRIVER) 


2.4.1. * In the CTW the D.0O.E. power supply is taken directly from 
the VAR 580 service module. — 


204-2. The SELECTOR MAGNETIC DRIVER purpose is to amplify the 20mA 
(©) pulses received from the line in order to allow the se 
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lector activation. 
It is a two-stage switching amplifier. 
At the output there is a 500 mA current. 


Paper tape reader 


It is located at the left of the keyboard; it has its own 
power supply contained in a special box fixed to the cabi 
net. : ; : 
It has a three-position manual switch which has the follo 
wing applications : 


—- in the FREE position the FEED WHEEL is free to allow the 
movement of the paper tape ; 


in the STOP position the wheel is fixed and the reader is 
not activated ; 


moving the lever on the START position the reader is acti 
vated starting to read the character which is in corre = 
spondence with the SENSING GUIDE PIN. 


Characteristics 


Speed 10 chrts/sec. 
End of tape mechanism : the reader stops at the end of tape 

unless there is the optional device. 
Operating sequence : read, feed. 


Paper tape punch 


It is located to the left of the keyboard 
It has its own panel with four keys. 


ON «= it serves to activate the tape punch 
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OFF «= it serves to de-energize the tape punch 

RELEASE = it serves to position correctly the paper tape 

BACK SPACE = it serves to make the tape return of one or more 
positions. 


Speed : 10 chrts/sec 


Supply from the POWER SUPPLY 
Operating sequence : feed and punch 


Electric configuration 


Signals distribution 


The teletypewriter is connected to the controller by means 
of a cable which arrives to the service module on the P3 
terminal box. 


A.C. voltage 


The teletypewriter takes the a.c.voltage from the service 
module by means of a special cable which is fixed to the P2 
terminal box of the VAR 580. 

It is the same cable supplied together with the machine, suit 
ably modified. 


Documentation 


For more details on the teletypewriter operation, refer to 
the machine documentation consisting of : 
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— TECHNICAL MANUAL (2 volumes) 

CATALOG and PARTS LIST 

- WIRING DIAGRAM which supplies the machine electric diagrams 

ACTUAL WIRING DIAGRAM which is a detailed view of all the 
connections 


(@ 
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OPERATING PANEL (TAV 480/aA) 


General 


It supplies the inaications of the subsystem operating status. 

In addition, it serves to may: the subevetem availacie to the operato} 
and to evidenti:te tre anometous conditions and the malfunctions. 

It 15 tocaveu tn tne right siue of the cabinet and it has push 
~buttons andlight signal arranged on three rows. 


Arrangement 


The panel presents a configuration as si.own in the diagram 
below : 


STAND BY 


ree OPERATE OVER:LOW 


END OF BUFFER | FULL CHAD 


Composition 


-It presents 6 push-buttons with enciosed light signal(0ON,OFF, 
STAND BY, OPERATE, INPUT, OVERFLOW) ana three light signais wi- 
thout push-button (SEGE, END OF BUFFER, FULL CHAD.). 
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3.4 Description 


3.4.1. Lights and status push—buttons 


1. OFF : monostable push-button with incorporated 
yellow light. If pressed, it causes the 
interruption of the local voltages. The 
Signal goes off if the mainsare not pre- 
sent or ON is pressed. 

: monostable push-button with incorporated 
yellow light. If pressed, it allows the 
a&.c. power supply to the subsystem. The 
subsystem remains in the ON status when 
releasing the push-button only if there 
is the +20 d.c. voltage. 

: monostable push-button with incorporated 
blue light. If pressed, it causes the 
passage to the manual status allowing to 
finish the possible operations underway. 
When ON is pressed, the manual condition 
automatically disappears. 

The blue associated light turns on : 

a) when passing from the automatic status 
to the manual status. 

b) when the full chad drawer condition oc 
curs. 

c) when powering on the subsystem. 

4. OPERATE monostable push-button with incorporated 
green light. 

When pressing it, it brings the subsystem 
in automatic, if there are no out-of-ser— 
vice conditions. 

The light goes off when the STAND BY push 
-~button is pressed because of conditions 
which bring the subsystem to the manual 
status or when the OFF status is reached. 


3.4.2.6 Maneuvering lights and push—buttons 


INPUT : monostable push-button with incorporated 
sky-blue light. 
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It works only if the subsystem is in OPERATE. 
If pressed, it allows to have the teletypewri 
ter available when the subsystem is availabla 
The light turns on when the CPU sends the"Set 
input" command. — 

It goes off : 


a) when X-OFF is pressed 
b) when ECT is pressed 
co) with the OVERFLOW conuition 
d) with the BREAK command 

END OF BUFFER white intermittent light which starts to pulse 
when the operator fills the 240th position of 
the buffer. 
It goes off because of the same causes that 
switch off INPUT. 


3.4.3. Lights and push-buttons for abnormal conditions and malfunctions 


OVERFLOW : monostable push-button with red incorporated 
light. 


. If pressed, it allows to remove the overflow 
status. , 
The light goes on if the operator, after the 
last character (the 255th), does not press 
the X-OFF key and when he presses the 
key — ,of character erasing, with 
the memory addresser in position zero. 

FULL/CHAD : red lamp. 

It turns on when the subsystem goes to the ma— 

nual status because of the full-chad drawer 

condition; it goes off eliminating the cause 
which has generated it and setting the subsy— 
stem in automatic. 

: red lamp which turns on because of the follo- 
wing conditions : 

~- wrong message 

— wrong message because of overflow 

— parity check error from TTY 

— character outside the allowed set 
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— check error in output from buffer 

The light goes off upon the arrival of the 
commands of SET INPUT or of transfer in 
OUTPUT. 


Electric configuration 


The panel is connected by means of a cable to the services mo 
dule. 

For the electric description of the panel refer to the assen— 
bly drawing of the TAV 480/A 
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SERVICES MODULE (VAR_580/A) 


General 


The services module is an intermediate unit which accompli- 
shes several functions among which the main ones are ; 


- supply the 115 V 50 ~ 60 Hz voltage for the teletypewriter; 
~- supply the +24 V voltage which allows the interruption of 
the a.c.'s or their connection to the subsysten. 


Composition 


Refering to the electric diagram VAR 580 drawing No.78C102095, 
it contains : 

- a transformer T1 220/24 

- an autotransformer T2 220/115 

- 7 fuses 

- a T1 switch 

~ a HL1 relay 

- two 82aresistors 

-~ 3 terminal boxes P1,P2,P3 

- 3 connectors J1,J2,J3 


Functional characteristics 


When the subsystem is powered off, the OFF lamp stays on.The 
OFF lamps are supplied by the 24V voltage which is taken from 
[1 through the contact 1-4 of RL1 (LAOF). 

In order to power the subsystem on, it is necessary to press 
the ON push-button, this makes the TL1 switch work as PUOF 
goes to +24 V. 

The closing of the contact 1-2 of TL1 grounds LAON, therefore 
the ON lamp turnson on the panel if there is the +20 (TENI) d.c. 
voltage which is taken from the system;simultaneously, the re- 
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lay RLY is energised. 

The movement of RL! determines the fall of LAOF,therefore the 

OFF light goes off and COPU raises to + 24V. 

When the ON push-button is released the TL1 switch stays ener 

gised through COPU and the ON lamp stays lit. Through the con 

tact 86 of RL1 the signal FUSE is grounded. 

Now the subsystem is on. 

To switch it off, it is enough to press the OFF push—button: 

TL1 is de-energised, ON is turned off and OFF is turned on. 

The subsystem powering on brings automatically present the a.c. 
to the teletypewriter. In fact, energizing TL1 through con 

tacts 6-6 and 3-4 the 220V voltage is brought on the winding 

of the autotransformer T2 and on the terminal box P3 there is 

the 115 V voltage necessary for the teletypewriter. 


Mechanic configuration 


The services module is contained in a metallic box inserted in. 
the front of the cabinet leaning on a main crosspiece, 
The box sizes are : 


height : 250 mm 
lenght : 310 ma 
depth : 170 om 
weight : 15 Kg 


Documentation 


For further details it is necessary to refer to the assembly 
drawing of the VAR 580. 
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CABINET (CON 480/A) 


General 


The cabinet has been aesigned to comply with the GE 100 line 
appearance requirements. It allows the operator to work stan 
ding or seated on a rotating stool which is supplied with the 
cabinet. 


Composition 


It mainly consists of the following parts . 
- main structure 
- base with wheels and adjustable feets 
- 2 standard side panels with ventilation grid 
~- 1 standard back panel 
1 75Cx670 mm front panel 
- 1 front shell of the GE130 panel type 
— an upper cover consisting of : 


a) main hood planned to insert the keyboard, panel,reader, 
punch, tape and paper support; 

b) small cover which can be opened to insert the paper at 
operator level 


-stool. 


Functions 


The cabinet performs two main functions : 


1) It serves as a support to the teletypewriter and adjusts 
its form to the appearance of the GE-100 line, by means of 
the front cover. 


2) It contains the logic of the controller, the service module, 
the chads drawer and the ALI 290/A. 
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Cables passage 


It is obtained by means of a special duct located in the front 
part of the cabinet. 


Sizes 


Height = 980 mm 
width = 700 om 
base depth= 700 mm 
The maximum depth is = 793 mn. 
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VENTILATION GROUP _— VAR 640 


General 


At the base of the cabinet, just under the logic modules, there 
is the ventilation group consisting of three fans with related 
protections. 

The fans receive the a.c. voltage from the main system through 
a special cable. 

The assembly of the fans and of the logic modules rotates on a 
axis fixed at the left extremity of the structure. 


Yor the electric description, refer to the electric diagram 
VAR 640 No. 78B102106. 
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MAINS FILTER 


The CTW 101 subsystem uses as a mains filter the ALI 290/A 
already releasedwith code No. 0645810P. 
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CONTROLLER (GIT 100) 


General characteristics 


Introduction 


The controller of the CTW 101 subsystem allows the connection 
of the teletypewriter with the systems of the GH-100 line. It 
is provided with buffer with 256 memory positions and contains 
the checks which are present to the information exchange. 


Compatibility 


The controller is compatible with the systems GE 120, GE 130. if 


Physical configuration 


The controller is contained in the cabinet previously descri- 
bed; it uses boards with SCL 1 standard discrete components. 
The boards are inserted in SMN type modules. 

The logic of the controller occupies a module and a half whi- 
le another half module is occupied by the MEM 160 memory dri- 
ving logic. 

The rows are called A,B,C,D,E,F. 

All the structure of the modules rotates, fans included. 
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Electric Configuration 


Logic connections 


The controller is connected to the central processor with 
four NS45 cables having a 6 meters length. 


D.C. voltages 


The controller requires only one d.c. voltage taken from the 
central power supply of the system to which it is connected. 
The voltage value must be +20V + 5%(with tolerance of +10% for 
the margining operations ). 

The absorption is of 6A with the +20V nominal voltage. 


Commands description 


The controller recognizes and checks the performance of the 
following commands, arrived from central processor, 


Commands occupying the controller 


Hexadecimal code 
SET INPUT 01 
TRANSFER IN INPUT 00 
TRANSFER IN OUTPUT 02 


Commands which do not occupy the controller 


Hexadecimal code 
BREAK 03 
SET MANUAL oc 
RESET INTERRUPTION NU10 06 
RESET INTERRUPTION NU2O O7 
ENERGIZE CLOCK OA 
RESET INTERRUPTION FROM CLOCK 05 
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Specific commands for diagnostic hardware 


Hexadecimal code 
SIMULATE STOP 85 
SIMULATE START 45 
RESET DIAGNOSTICS 25 
INHIBIT BUFFER UNLOADING IN 
OUTPUT 15 


Status information 


The controller presents the following signals on the GE 100 
interface. They have,in general ,logic "1" meaning when their 
level is at "0" volts d.c. 


PEOOT — Availability 


Transfer phase in Input 


It shows upon the arrival of "set input" and falls with the 
end of transfer, i.e. with the filling out of the buffer. 
The end of the transfer may occur for one of the following 
cases : 

— X-OFF push-button 

- EOT push-button = wrong message 

- Overflow 


In this phase, in addition, the PEOOT is removed if a BREAK 
command arrives. 

Once the buffer has been filled out, PEOOT shows upon the ar 
rival of the TRANSFER IN INPUT commana and it is removed wit 
end of the transfer. 

The unit not available, in this phase, rejects all the com — 
mands except the BREAK command. 

In addition the unit returns always to be available when the 
out-of-service condition shows. 
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@ 
Phase of transfer in OUTPUT 


PEOOT shows with the command of transfer in output and is 

removed only at the end of the transfer and printing. 

In this phase the not available unit rejects all the com 

mands and becomes always available when the causes of out- 
of-—service show. 


IGOLT 


It is significant only in the INPUT transfer phase and it 
is used to distinguish the two types of interruption INES, 
NU30, NU2O which show at the end of the buffer loading and 
at the end of the printing and transfer in output. 

It shows with the command SET INPUT; it is not removed at 
the end of the buffer filling but upon the arrival of the 
TRANSFER IN INPUT command. 

In the time interval between the end of the buffer filling \ 
and the arrival of the transfer in input command,character 
ized by the presence of IGOLT on the interface and the ab~ 
sence of PEOOT, any command is rejected,unless it is a com 
mand of BREAK, TRANSFER IN INPUT, RESET INTERRUPTION NU2O. 


CAPET — Commands improbability and error 


It shows for one of the following reasons ; 

— Command sent with controller busy except the BREAK command. 

~- Command sent with controller in manual status 

- Command received with wrong odd parity 

- Command of input transfer when the buffer is empty, i.e.be- 
fore a request from the operator and before a command of SET 
INPUT. 
In the case of buffer full (IGOLT present ana PEOOT anuent) 
upon the arrival of any command other then TRANSFER IN INPUT, 
BREAK, RESET INTERRUPTION NU2O, 


It falls always at the beginning of the reception of a new com oe. 
mand. ae 
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ERCAT — Channel Error 


It checks the check error on the data and on the commands 
arriving from CPU. 

Should there be a check error on the commands the two in- 
dications CAPET and ERCAT show simultaneously on the inter 
face. 

It is removed by the arrival of the following command. 


8.3.5.1. INPUT phase 


a) Buffer loading phase from keyboard or tape reader; SEGET 
shows for the following reasons : 


- Pressure of the EOT push-button, to indicate wrong mes 
sage j 
For overflow condition 
For a character outside the allowed set. 
For this reason. we want to point out that the allowed 
set in INPUT consists of the characters of the graphic 
set, plus the functions LINE FEED, CARRIAGE RETURN, plus 
the check function X-OFF, EOT; all the characters not 
included in the mentioned ones, if present in input,de- 
termine the showing of SEGET. 
Because of check error on the characters arriving from 
teletypewriter. 

CPU buffer transfer phase 


In such a phase SEGET shows because of a check error on 
the data at the buffer output. 


DISEGNO: 
78A103055 


Cod. 38961130 


8.3.5.3. 


Cod. 3896113Q 


78A103055 


®) 


Transfer phase in OUTPUT 


It shows with ; 


- Check error at the buffer output and though it is signi 
ficant only at the end of printing. 


SEGET is removed by : 


~ SET INPUT command 
— TRANSFER IN OUTPUT command 


MARET ~- OUT-OF-SERVICE 


The signal MARET is present in the following conditions : 


- when the subsystem is in OFF oO 
~ when the chads drawer is full with subsystem available, 
In such @ case, the subsystem goes to the STAND-BY status. 


The signal is removed in interface respectively when : 


- the ON push-button is pressed 
- the chads drawer is not full anymore and the OPERATE push- 
button is pressed. 


SECOT — Subsystem in manual 


It shows for : 


- all the causes which determine MARE 
- when the STAND-BY push-button is pressed on the panel 
- when the command of SET MANUAL is sent 


The SECOT signal is reset pressing the OPERATE push-button 
if the causes which have generated it have been eliminated. 
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INEST Interruption 


It shows in all the cases of interruption, i.e. 


- when the operator presses the INPUT push-button, together 
with NU30 and NU10; 

~ at the end of the buffer filling in phase of INPUT (X-OFF, 
EOT, OVERFLOW), with NU30 and NU20; 

- at the end of the transfer and printing in OUTPUT phase, to 
gether with NU30 and NU20; 

- when there is interruption from clock hae NU30, MAPE). 


MAPET ~ Interruption from clock 


It serves to indicate the presence of the interruption from 
clock. It shows with the command of ENERGIZE CLOCK, in any 
condition the subsystem is. 

It is removed with the command of RESET INTERRUPTION FROM 
CLOCK. 


NU30T 


It shows every time an interruption shows and serves to soft 
ware to recognize which is the interrupting subsystem. 


NU10T 


It serves to specify the interruption of machine request by 
the operator. 


NU2OT 


It is necessary to distinguish two cases: 


a) IGOLT present in such case it specifies the interruption 
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of end of buffer loading in INPUT. 
b) IGOLT absent defines the interruption of end of printing 
in output. p 


MATET 


It is a signal which is exploited in diagnostics 


- Through MATET in the printing phase, following a loading 
from central processor, the characters which generally 
are sent to the printing unit, are sent back towards the 
central processor, 

In the loading phase from keyboard, MATET moves according 
to a well defined sequence, which can be exploited in dia 
gnostics to send the commands SIMULATE STOP and SIMULATE 
START, and in addition to simulate correctly the serial 
character sent from CPU, instead that from keyboard. 


EGOLT 


It signals the condition of OVERFLOW in the controler. 
Such a signal falls when the OVERFLOW push-button is pressed. 


FINET 


It shows when : 


— the character IS7 (F/T) character is read in the buffer in 
troduced with the check functions X-OFF and EOT; 
automatically when the 255th character is transferred inde 
pendently from the fact that a check function X-OFF has been 
introduced. 


The FINET signal is removed with the arrival of FINU from CPU 
or with clear, 
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8.4. Failures diagnosis 


The failures diagnosis uses the special diagnostic programs 
(No. of 


8.5. Alert condition 


The ventilation group has been provided with a protection 
device for no ventilation, whose intervention causes the to- 
tal switching off of the system. 


8.6. Operations theory 


y 
S 8.6.1. Description at general block diagram level 


The controller is provided with an interface which connects 
it to the central processor, one which connects it to memo-~ 
ry and one to the service module. 

Referring to the logic diagrams, the following blocks may be 
distinguished : 


- interface timing logic 

- statuses logic : 

- commands decoding and storage logic 
~ errors check logic 

- interruption logic 

- internal timing logic 

- COB 1~4 bit counter logic 

- RINO = 8 register logic 

- buffer driving logic 

- buffer addressing counter logic 
- echoplex logic . 
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Interface timing logic 


It includes all the logic networks which generate or check 
the interface pulses and signals. 


Statuses logic 


It groups mainly the statuses of the subsystem transmitted 
to the interface of the central processor. 

It contains, in addition, the ri-generations of the signals 
arriving from the panel and the services module. 

More in details, it consists of : 


MARE logic 

SECO logic 

IGOL logic 

PEOO logic 

OVERFLOW logic 

almost end of buffer logic 
logic of NU10 set (SENA) 


Commands storage and decoding logic 


It consists of the networks which recognize. check and per— 
form all the commands arriving in a coded form from the Cen 
tral Processor. 


Errors check logic 


It consists of the networks which identify an anomalous con 
dition and signal their frresence to the interface towards 
central processor and/or simultaneously they switch on the 
light indications on the subsystem panel. 

More specifically, it includes : 


- CAPE logic 
- SECE logic 
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- ERCA logic 

- check control logic on data or commands arriving from a 
central processor (INCE) 

~- check logic on data coming out from the buffer (CEDO) 


Interruption logic 


It is the assembly of the circuits which take care of the 
storage of the interruptions (NU10,NU20,MAPE) and provide 
to send them on the central processor interface. 

This chapter contains also the generation of the signals 
INES and NU30 which accompany always each one of rhe three 
interruptions previously mentioned, 


Internal timing logic 


It contains the logic to drive the multivibrator MUTE done 
through the FF FIMU and the pulses which serve, in the va- 
rious phases, to the storage ene transmission of the infor 
mation. 


Bit counter (COB 1-4) 


The COB is a serial counter consisting of 4 Flip-Flops which 
has the task to count the bits referring to every character 
making possible -the storage character by character. 

The counting trigger is the pulse TO03 generated by the 5th 
out of the 8 pulses of MUTE related to every bit. 


MUTE (MUC 1-3) counter 


It is a serial counter with 3 F.F. 
It serves to count the pulses of MUTE which accompany every 
bit of character. Through its decodings the pulses are gene-— 
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rated which allow the storage of the bits forming a charac— 

ter. 

At the beginning of every bit (i.e. every 8 MUTE) it is clea 
red and threfore its cycle is coincident in the average with 
the length of a bit (9.09 ms.). 

The counting pulse consists of the MUTE pulse. 


8.6.1.9. RINO — 8 register 


The RIN register consists of 9 Flip-Flops connected to a shift 
register. It is used both in the input and output phase. 

In input, in which the Flip-Flops RIN 1-8 are interested, it 
serves to store the characters arriving from teletypewriter 
and to parallelize them. In the buffer emptying phase it recei 
ves the character taken from the memory before the expansion. 
In output, where the Flip-Flop RINO -8 are interested, it re- 
ceives the data arriving from CPU and serializes them suitably 
sothat they are accepted from the teletypewriter. 

The F.F. RINO in input has the function to enable the echoplex. 


8.6.1.10. Buffer driving logic 


It includes the logic to start the writing and the reading in 
MEM 160, the positioning logic in memory of the special key 
IS7 and in addition the networks which realize : 


- the writing in buffer of the characters arriving from CPU 
and reading of the same ones, character by character, so to 
obtain the prints ; 

~- writing of the characters arriving from teletypewriter and 
reading of the same ones, character by character, 
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Memory addresser counter (CIO 1-8 


It is @ parallel counter with 8 Flip-Flops which has two 
specific functions: 


~- it addresses in sequence the various memory positions 
with counting pulse (TEO2N-= COAV) supplied by the in 
ternal timing of the buffer, about 0.5 is before the 
end of the memory cycle; 


it allows to decount every time the key q@—is pressed 
on the keyboard, so to erase the wrong character. 

The deccuntingis obtained through a first complement- 
ing (comp 1) a count + 1 (TAO7) and a subsequent com- 


plementing (Comp 2.) 


8.6.1.12. Echoplex logic 


It includes the logic networks which collect on the recei 
ving channel the signals coming out from the transmitting 
channel of the MIT 410, Such networks allow to perform 

the printing introducing the messages from keyboard or from 
tape reader. 

The echoplex block, inhibiting the printing from keyboard, 
replaces the keys interlock, pertormance, this one, which 
is not present in the mechanics. 

The echoplex is enabled when the machine is in STAND BY or 
it is available for the CPU; in phase of transfer in OUTPUT, 
when the buffer is full, it is disabled. 

An operator who tries to use the keyboard, with the machine 
in OPERATE and the INPUT light off (therefore also when it 
has completely filled the buffer) notices the wrong opera- 
tion besause of the lack of priatine. 
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Description at intermediate block diagram level 


Introduction 


In order to make the controller description clearer, 
the logic has been divided in five main phases.defined as 
follows : 


1) Phase of operator request 

2) Phase of data introduction from MIT 410 to Buffer (INTA 
phase ) 

3) Phase of data trans*‘er from Buffer to CPU (VIBU phase) 

4) Phase of data transfer from CPU to Buffer (TACA phase) 

5) Phase of data transier from Buffer to MIT 410 (USBA phase) 


Before examining the various phases we will explain the com 


mands, their storage logic and the checks to be applied on 
then. 


Commands storage logic 


The commands storage occurs according to the following se- 
quence : 

reception of the PUOO channel selection signal, 

reception of the TU20 accompanying the command code. 

On the leading edge of TU2O the one-shot circuit TURI starts 
which introduces a delay of 2 ws, suitable to guarantee the 
decodings storage. When TURI “alls, the one-shot circuit TUO2 
starts for 1.2 ,us. which represents the effective TU20 delay 
ed, TUO2 in presence of VICUT, i.e. with command codes in in- 
terface, generates TECON which is the TU2O specialized forthe 
commands, 

The purpose of the logic previously described is mainly to di 
vide the strobe (TU20T) related to the commands from the one 
related to data, beside to regenerate the strobe itself arri- 
ving from cable and to introduce delays sufficient for a per- 
fect storage of information. 

The command then, before being accepted, undergoes a series 
of checks as it will be specified in para. 8.6.2.4.3; only if 
the check is considered as being correct, the command may be 
stored. For this reason, the TECON pulse is conditioned by 
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INCO and only when INCO is absent INTEN shows which is the 
storage strobe. 

Due to some internal timigs it has been necessary to have 
available also a commands strobe anticipated with respect 
to INTEN. This strobe is REER, which is simultaneous to 
TU20T unless some stage delays. 


Commands description 


The commands are divided in two main categories : 


a) commands occupying the channel 
b) commands not occupying the channel 


Commands occupying the channel 


' They are 3 and in particular : 


1) SET INPUT 
2) TRANSFER IN INPUT 
3) TRANSFER IN OUTPUT 


8.6.2.3.1.1.Command of SET INPUT 


Cod, 38961130 


This command serves to make the machine available to the 
operator once he has asked for it pressing the INPUT push- 
‘button. 


- The decoding of such command, MAOP, strobed by INTEN sets 


the FF INTA which stores the command itself and thererore 
the data introduction phase. 

In addition, upon the arrival of the command, the subsy ~ 
stem is occupied, PEOOT shows, the FF IGOL is set, the 
INPUT signal is lit on the panel and the echoplex network 
is enabled. z 


78A103055 


8.6.2.3.1.2.Command of TRANSFER IN INPUT 


Such command enables the unloading of the buffer towards 
CPU, once the condition of buffer full has occurred. 

The decoding of the command of TRANSFER IN INPUT is DEVU; 
timed by INTE it sets the FF VUBU which stays set until 
the transfer phase is over. 

Naturally the command occupies the unit making PEOOT show 
and removes the signal IGOLT. 


8.6.2.3.1.3.Command of TRANSFER IN OUTPUT 


It has the function to enable the transfer of information 
from CPU to MIT 410. Its decoding is DETA which, always 
strobed by INTE, sets the FF TACA, storing the command on- 


ly in the data transfer phase from CPU _to MEM 160. 


Once such a phase is over, the FF TACA is reset and its in 
formation related to the command of TRANSFER IN OUTPUT is 
automatically transferred to the FF USBA which has the pur 
pose to detect the printing phase. 


The arrival of the command, as for the two previous ones, 
occupies the unit until the end of the subsequent transfer. 


8.6.2.3.2. Commands not occupying the channel 


Generally, the storing circuit of such commands follows the 
chain examined in para. 8.6.2.2.; should it not be followed, 
it will be specified during the description of the single 
commands, 


8.6.2.3.2.1.Command of BREAK (Reset Input) 


It serves to take away the machine from the operator. 
It may therefore be accepted during the phase of data intro 
duction from MIT 410 and also when the buffer,filled from 
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keyboard, is ready to be emptied with the command of 
TRANSFER IN INPUT. 

Its decoding BRAE, timed by INTEN, generates COBE. 

Upon the arrival of this command, during data introduction 
phase, the FF INTA is reset, the echoplex is disabled and 
the INPUT light on the panel goes off. 

Therefore, it is not possible to introduce any more infor-— 
mation in the buffer and the data already present in MEM 
160 are annulled. 


If the BREAK command arrives when the buffer is full, the 
buffer contents is annulled. 

During the phase of the subsequent printing and a TRANSFER 
IN OUTPUT, such command may be accepted as at the end of 
the printing the subsystem is already available to the CPU. 
The command must be sent without waiting for unit available. 


8.6.2.3.2.2.Command of SET MANUAL 


COMA, the strobed decoding of the command of SET MANUAL sets 
the FF STAN which stores it. 

It serves to set the subsystem in the STAND BY status i.e. 
OFF~-LINE. 

The FF STAN stores the command, making it, though, efficient 
only at the end of the phase under way. 


8.6.2.3.2.3.Commands of interruption reset 


They are 3 commands which serve to reset the three interrup— 
tion conditions, NU10T,NU2OT,MAPET. 


- The decoding of the reset command NU10O is RAION and toge- 
ther with INTEN it determines the reset of the FF NA1O, 
making WI10T come down to logic level "oO", 

The command must be sent before the SET INPUT command. 
Such limit has been imposed in order to avoid the presen-~ 
ce of NU1OT at the end or: the buffer loading together with 
NU2OT. 

It is the task of software to comply with such a limit. 
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» The decoding of the reset command NU2O is RE2O,always 
timed by INTE, it resets the FF NA20, bringing NU2OT at 
logic level "O". : 

In the phase subsequent to the one of data introduction 
from MIT such command must be sent before the one of 
TRANSFER IN INPUT in order to avoid to have a signal of 
NU2OT once the transfer towards CPU is over. 

It is the task of software to comply with such a limit. 


The command of interruption reset MAPET deriving from 
clock, may be sent in any moment. 

Such command does not undergo any check and has as stro 
be TECON and its decoder is RESIN. | 

With its presence, it resets the FF MAPE bringing imme- 
diately MAPET at logic level "0". 


8.6.2.3.2.4.Command to start the clock device 


The clock device is a timer which at a fixed time (20ms )ma 

kes the interruption MATET show. 

The command decoding which triggers such a device is ATTIN; 
it does not undergo any check and it is therefore timed by 

TECON; it 1s stored in the FF ADIS. 

ADISN, when it goes to "O" Vde starts the chain of one-shot 
circuits UNA1 and UNA2 set in cascade anu serves at the sa- 
me time to enable the set of the FF MAPE whose strobe is gi 
ven by the trailing edge of UNA2. 


8.6.2.3.2.5.Command to stop the clock device 


The decoding of such a command, RESIN, always strobed by 
TECON, for the reason given previously, resets the FF ADIS 
disabling the set of MAPE with the trailing edge of UNA2. 
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8.6.2.3.3. Commands for diagnostic hardware 


8.6.2.3.3.1.Command of simulate STOP 


This command serves to simulate the stop in the construc— 
tion of the serial character created by CPU instead of the 
one generated from keyboard, in the phase of data intro - 
duction from MIT. 

Its decoding PAMU: resets directly the FF TEIN. 

TEINN generated TELA simulating in this way the character 
stop. 

In the data transfer phase in output,instead, it serves to 
cause on inversion of the check on the commands arriving 
from CPU (MUFUN). 


8.6.2.3.3.2.-Command of simulate START 


Such a command, in the phase of data introduction from key 
board, has the function to simulate the characters START . 
Its decoding SIST sets directly the FF of TEIN, creating 
as in the previous case, a simulated START. 


8.6.2.3.3.3.Command of diagnostic reset 


Its’ decoding, timed by TECON, resets all the FF of the con- 
troller and the diagnostics conditions. 


8.6.2.3.3.4.Command of inhibit unloading of buffer in OUTPUT 


This command inhibits the printing phase consequent to a 
transfer from central processor and sets the controller in 
the conditions to accept and perform a command of transfer 


DISEGNO: 
784103055 


Cod. 3696113Q 


78A 103055 | 


in input. : | 
Its decoding SINU, strobe] ly TECON, sets the FF INUS. 
When INUS is at "+5Vdc" it removes the permission from 
the generator of pulses RITE therefore the FF USBA is 
not anymore set by the arrival of the negative edge of 
FIRI. 

At the same time FIRIN and INUSN make INFI raise at +5 
Vde. - 

INFI sets the FF IGOL and resets the FF PEOO; in this 
way the subsystem is in the conditions of buffer full 
for loading of data from keyboard and may accept and 
perform the command of TRANSFER IN INPUT. 


8.6.2.4. Logic of command reject 


All the command reject logic is based on the FF CAPE, 

Such FF is set if, upon the arrival of the TICAN pulse, 

INCON is at OVdc. TICAN is a pulse which copies TECON 

in the cases of all the commands except those related 

to the clock device. It may, so, be understood what has 

been said previously, i.e.that the start and stop commands 
of the clock device and of interruption reset from 

clock do not undergo any checks. 


The command is rejected when INCON is at OVdc. 
Let us examine the causes. 


— Check error on the commands (INCE) 

— Command reception with subsystem in manual (RISE) 

- Reception of a command to empty the buffer, DEVU, in: 
absence of PEOO and IGOL (DIRI). This check avoids that, 
after a program loading phase, a buffer unloading phase 
is accomplished without before having introduced the cha 
racters in the buffer itself. 

Reception of any command, except BREAK, during the phase 
of data introduction from MIT (RIBI). 

Reception of any command, other than BREAK, interruption 
reset NU2O and TRANSFER IN INPUT, when the buffer is full 
(RIDI). 

As it will be seen in the following paragraphs the condi~ 
tion of buffer full is: FF IGOL set and subsystem not busy. 
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- Reception of any command with subsystem busy in all the 
phases other than those of data introduction from MIT. 


The signal INCON disables the strobe of the commanus INTEN 
and sets the FF CAPE, thererore the signal CAPET indicates 
to CPU an error on the commanus. 

The FF CAPE is reset by the foliow1ing command (REERN). 


Phase of REQUEST FROM OPERATOR 


To request for the machine, the operator must accomplish a 
series of operations which have, as aim, to make the inter 
ruption mechanism towards CPU trigeer. 
The correct sequence is the following : 


- Press ON 

+ 20 de arrives and the A.C. voltage is brought to the 

MIT, the STAND BY light turns on and the subsystem is in 

manual, 

Press OPERATE. 

The subsystem goes in automatic 

Press INPUT 

INPUS, arriving from panel, gres to OVdce and, tor the in 

trinsic constitution of the ICRE's, INPU goes to +5Vdc. 

The *F DEIN is set whose output disables the oneshot cir 

cuit SENA. 

When the INPUT push-button is released, INPU goes to Ovdc, 

in adaition RIPU raises which resets the FF DEIN whose co 

ming out makes the SENA puise start which sets the FF NA1Q 

In the conditions in which the AND has been operated ECOTC 

is enabled, thererore, un the interface NU10T is at O Ver 

and therefore 1t is significunt. 

Automaticaliy, NU30T ana INEST become significant. 

The CPU receives the interruption request unformation ti ough 
NU30T and it is specified that the interruption is tne 

one requested by the operator through NU1OT. 

The interruption shows only when releasing the ..!"" push 

button in order to avoid that, if the CPi! serves ine ater 

ruption when INPUT is still present, an anoma.ous situation 

shows at_the end of TRANSFER IN INPUT. 
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Let’s now examine some logic implications : 


- If the operator presses INPUT with the machine in STAND 
BY, such operation is stored in the FF NA10,a NU10T will 
be significant only at the passage of the subsystem to 
automatic. 

~ If INPUT is pressed during the phase of TRANSFER IN OUT 
PUT, NU1OT interruption shows, but it is delayed up to 
the moment in which the subsystem becomes available and 
it overlaps the end of printing interruption. 

- Finally, if INPUT is pressed during the phase of data in 
troduction to MIT or in condition of buffer full, NU10OT 
is significant only at the end of the TRANSFER IN INPUT. 


8.6.2.6. Phase of data introduction from MIT 410 (TTY) to buffer 


CINTA phase ) 


After the request from operator, the CPU serves the inter— © 
ruption, which has shown up as seen in the previous chap ~ 
ter, sending the command of SET INPUT. 

The FF INTA is set, the subsystem becomes busy and the INPUT 
light on panel turns on. : 

This means that the operator only from now onward may start 
to introduce data from TTY. 

The SET INPUT command in addition sets the FF IGOL. 


The direct output from the FF INTA, inverted, enables the 
echoplex (RANI) so that the characters transmitted are also 
printed by the MIT. 

When the operator starts to introduce data from TTY,the in- 
ternal timing logic—triggers. 

Let's, first of all, see what happens when a character of 
the graphic set is introduced, while further on we will spe 
cify the special cases. 
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Introduction of a character belonging to the graphic set 


As it has already been said in chapter 2.3.1. the signal 
arriving from TTY related to a character consists of 7+1 
bits which specify its code, of a START bit and of two 
STOP bits. 
Every bit has @ nominal period of 9.09 ms.with a toleran 
ce of + 409 ,usec. 
The signals arriving from MIT (TELES) are filtered through 
an ICRE, rigenerated and set both on the transmitting 
and on the receiving channel : TELE 1 is sent to the echo 
plex network and then brought back to the printing circits 
of the TTY itself, while TELEN and therefore TELA are 
brought to the controller. 
The information related to a character arrives serially 
from TTY, it is parallelized in the RIN 1-8 register and 
then transmitted to buffer. 
The Clock pulses for RIN 1-8 are created activating,upon 
the arrival of every character, a multivibrator which,for 
the whole period in which it stays activated,generates so 
me pulses always at the same frequency. 
The frequency has been chosen so that the time interval 
lasting for a bit is covered exactly by eight pulses. 
There is, consequently, a pulse counter which serves to 
discriminate the pulses belonging to the different bits 
and a counter which evolves every time a bit is stored. 
Let's now see more in details how a character is introdu 
ced in the buffer. 
With the first edge (negative) of the START bit, through 
TELA, the FF FIMU is set (DETE). The purpose or FIMU is 
to enable the multivibrator MUTE. The arrival of DETE in 
addition, enables the pulse AVMU which serves to reset 
the counters MUC 1-3 and COB 1-4. 
MUTE stays enabled for all the time in which FIMUN is at 
O Vde. 
The multivibrator MUTE issues pulses with an amplitude of 
1.2 — 1.4 Ms. with a frequency of 1.14ms. from the ena- 
bling. 
The pulses chain MUTE, whic becomes MUINN in the INTA phase. 
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has the purpose to supply the pulses to time the various 
sequences of operation. The pulses MUTE are counted by 
the counter MUC 1-3 which clears automatically every ei- 
ght counts. 

According to what has been said previously every 8 MUTE, 
the controller receives a subsequent character bit. 
Every character bit is stored in the RIN 1 - 8 register 
connected to a shift register. 

Considering the tolerances imposed by the TELETYPE the 
bit sampling occurs in the central area of the bit itself, 
in correspondence of the arrival of the 4th MUTE. With 
the 4th MUTE TIOIN shows which is the clock for the regi 
ster RIN 1-8 and therefore the START bit is stored at 
the arrival of the 4th MUTE in the FF RIN 8. 

Now it is necessary to store that the START bit has been 
stored; this is obtained with the 5th MUTE which through 
TOO3N makes the counter COB 1~4 move forward of one step 
At the arrival of the 8th MUTE the counter MUC 1-3 goes 
back to the initial condition. 

The START tit is so finished and with RIN 8 the bit fol- 
lowing the START will begin to arrive,i.e. the first cha 
racter significant bit. 


With TIOIN the bit itself is stored in RIN 8, while the 
START bit is transferred in the FF RIN 7. 
With the 5th MUTE the COB 1~4 counter moves forward ana 
it goes to two counts. : 


The character bits following the first one are stored with 
the same sequence. 

When also the 8th bit, last significant character bit be 

fore the two stop bit, has been stored, the situation is 

the following one : 

RIN 1-8 stores respectively the 7+1 significant bits of 

the received character and the bit counter has counted 9, 

The MUTE continue to arrive but do not act on RIN 1-8 as 

TIOIN is inhibited when the bit counter has counted 9 

(DEO9) or 10 (DE10), while they act on the MUC 1-3 and 

COB 1-4 counter. 

With the 8th MUTE related to the first STOP bit the pul- 

se FITE shows, which indicates the character end. 

FITE resets the “F of FIMU and the multivibrator MUTE is 

disabled, ° 


DISEGNO: 
78A 103055 


+) 


Cod, 3896113Q 


784103055. 


The character so stored in the register RIN 1-8 must be 
recorded in the buffer. 

I want to point out that in order to record in memory a 
character, it is necessary before to transfer the charac 
ter in the register MEO 1-08 in MEM160 and then to start 
the memory timing. 

At the arrival of FITE, through REMUN and MUNO, the TEOO 
pulse starts which serves to accomplish the two operati- 
ons Mantioned above, 

In fact, with the first edge of TEOO through TEOAN and 
TISIN the bit transfer is enabled from RIN 1~8,while on 
the second edge of TEOO (TEOM) the internal memory tim - 
ing necessary to record a character in the buffer is 
started. 


RIN 1 N (AIBI) . MEO1 
RIN 2 N (BIBI ) MEO2 
RIN 3 N (CIBI) MEO3 
RIN 4 N (DIBI) MEO4 
RIN 5 N (EIBI) MEO5 
RIN 6 N (GIBI) MEO6 
RIN 7N (LIBI) MEO7 
RIN 8 (MIBI) MEO8 


The memory cycle lasts for about 4 us. 

After about 2,us the pulse TEO2N, which positions the me- 
mory addresser counter CIO 1-8 on the following address , 
jis issued from memory. 


In the transfer RIN 1-8 to MEM 160 the character check is 
inverted (RIN 8 ana not RIN 8 N gives MIBI) therefore in 
memory there is an odd parity check in order to be in con 
dition to recognize malfunctions of the memory itself. 
Upon the arrival of the start bit of the subsequent cha - 
racter the multivibrator MUTE starts again and therefore 
the sequence previously described is repeated. 
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8.6.2.6.2. 


Introuuction of the enu of message character (X-OFF) 


The operator, in oraer to signal that hnhehas vYinished the 
message must press the X-OFF push-button together with the 
CTRL key. 

The bits characterizing X-OFF are introuuced in the rezi- 
ster RIN 1-8 rollowing the normal path of every character. 
When the X-OFF coue is stored in RIN 1-8, FITA 
coaing of X-OFF) ana consequently ORPA goes to 
The MUTE pulses continue always to arrive, but FITE soes 
not show, st:obe of ena of character, disabled by ORPA. 

At the ena ot the second “FOP bit, 1.e. when there i: DE11, 
with the arrival of the 8th MUTS, FITO, 
mesrage, shows. 

With FITO the FF FIMU is reset, as the muitivibrator MUTE 
is disabled and at the same time the FF INTA is reset, the 
INPUT light on panei goes otf signaling to the operator 
that he cannot introuuce any more characters,, 

The subsystem vecomes Irree. 

The coue of X-OFF 1s never introvucey in the ouffer,but , 
insteav, the special key IS7 1s introauced in the follo - 
wing way : 

FITO nakes the puise TEOO start, which, being ORPA present, 
no more generates TIS] but 1t generates FUSI which, through 
VITU, forces in MEO 1 - O05 the cove of 157 . 

With the negative eage of THOOM, the memory timing startz, 
therefore 157 is antrouuced 1n buffer. 


shows (de- 
+5 Vac. 


strobe of enu of 


The subsystem in aadition must signal to CPU that the loa~ 
ding from MIT is over, 1.e. 1t must signal NU2UT, NU307, 
INEST. 

This is obtaineac always throuzh the strobe FITO which wetz 
the FF NA2O making the WU2OT show anu, automatacaily,NU30T 
anu INEST. 

Now the subsystem is in the condition of buffer full deri- 
ned by the presence on the interface ot 1GOLT, 

This signal allows to aistinguish the interruption for the 
enu of buffer ioading from the one,always si,snalead py NU2cUT, 
of ena of printing 1n OUTPUT. 
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Introduction of a wrong end of message character (EOT 


Should the operator realize to have introauced a wrong mes 
sage or part of message, it may annul it pressing the EOT 
push-button associated to the CTRL key. 

The decoding of EOT, EINT makes ORPA show and then FITO of 
end of message signaling the end of buffer filling and, as 
for the previous case, it forces IST in memory making then 
show the interruption INEST, NU30T, NU20T. 

In addition EOT is a character outside the graphic set, the 
refore CERIN goes to O Vdc and CAPU goes to +5 Vdc. 

With the arrival of the pulse TIO3N, which starts with the 
6th MUTE of the last significant bit, the FF SEGE is set 
and the signal SEGET shows on interface. 


‘In this way, an indication that an error has occurred in 


the message is sent to CPU. 
It will then be the Software choice to use the buffer con- 
tents or letting the wrong message go. 


Characters erasing logic 


Should the operator want to annul one or more subsequent 
characters, he must press the "«— " push-button once or 
as many times as the characters to be annulled. 

There are some limits : 


« If the operator presses "«—" exceeding the number of the 
characters introduced, overflow shows. 

- The 255th introduced character cannot be annulled, Also 
in this case, the trial zenerates overflow. 


All the character erasing logic has the purpose to update 
the memory address counter to the position of the character 
to be annulled. Evidently, it is annulled by re-writing in 
memory the correct character. 

Let's now see more in details the logic : 

pressing the push-button "—" RIN 1-8 stores the related 
code. When the storage has been completed, DELE shows and 
if the FF INDE is not set, DILE goes to +5 Vdc. 

The F.F. INDE takes into account the following conditions: 
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If the FF INDE is set all the character erasing is disabled. 
Assuming, therefore, of not being in one of the two particu 
lar cases, upon the arrival of the FITE related to the cha- 
racter "<=", the FF FIMU is reset, therefore the multivi- 
brator MUTE stops ; in addition, as the TEOO pulse start is 
not enabled the character "—" does not enter the buffer. 
The counter CIO 1-8, on the other end, is stopped on the po 
sition competing to the character "sagem", therefore, if the 
character preceding "44" is to be annulled, it is necessa- 
ry to update CIO 1-8, i.e. to make it decount. 

This is obtained through a first complementing, as it is 
well know. 

The first complementing occurs with TIO3N (COM 1), the count 
+ 1 occurs with the subsequent MUTE pulse (TAO7) and finally 
the second complementing (COM ey shows with the FITE of the 
character " «qa. 

Now the CLO 1-& counter stores in the buffer the position 

of the character to be erased. Pressing the correct charac- 
ter, the correction occurs automatically. 

In order to annul several subsequent characters it is enough 
to pres: for a suitable number of times the push-button "4g." 
and to introduce the correct characters. 


8.6.2.6.5. Overflow logic 


It is all based on the FF OVER; let's now examine the cau- 

ses of set : - 

1. Should the operator after the last character (the 254th) 
not press X-OFF or EOT, but another character the inter 
ruption of buffer end of loading is sent automatically, 
but accompanied by the signals SEGET, EGOLT and by the 
turning on of the lights of OVERFLOW and SEGE on the pa 
nel, while the echoplex is disabled. In fact, introdu — 
cing a character other than X-OFF or EOT when DE 25N is 
at O Vdc, SOVE shows which sets the FF Ovkn determining 
the switching on of the overflow lamp (OVEKL), the sho- 
wing of tne EGOLT signal and the disabling of the echo- 
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plex. 

In addition, with DE25N and INDEN at O Vdc. the arrival 
of character other than X-OFF determines through FIDE 
the set of SEGE and the switching on of the SEGE lamp. 
FIDE itself then enables ORPA and then all the sequence 
of buffer end of loading. 

Also the "«—" is included in all the characters other 
than X-OFF and EOT. 


2. Should the operator, as seen in the previous chapter , 
want to press the character "«— " when CIO 1-8 is at 
zero, i.e. he wants to annul more characters than those 
who have been introduced, SIVE goes to + 5 Vdc. setting 
the FF OVER. 

SIVE itself makes SEGET show through COAN. 

The signal of buffer end of loading is given automatic— 
ally as in these conditions ORPA shows as PAME is ena — 
bled, 


In order to annul the overflow conditions it is necessa 
ry to press the special OVERFLOW push-button on the pa— 
nel: TOVES causes directly the reset of OVERFLOW. 


Introduction of a character outside the allowed set 


If a character outside the allowed set is introduced from 
MIT, it does not enter the buffer and generates the signal 
of SEGET. ; 

For every character outside the graphic set CERIN goes to 

O Vdc. If it is a character other than LINE FEED, CARRIAGE 
RETURN, X-OFF CAPU shows’ and the FF of SEGE is set. There- 
fore all the characters outside the allowed set make SEGE 
show. 

As it is a character outside the allowed set NOTI goes to 

O Vde. and it therefore disables the starting of TEDO being 
TEVIN at +5 Vdc. 

The character therefore is not transferred in buffer and 
the multivibrator MUTE is disabled with the FITE of the sa- 
me character. 
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Introduction of the codes of CARRIAGE RETURN and LINE FEED 


The codes in these two functions do not belong to the gra— 
phic set therefore CERIN is significant. 

At the same time, though, they belong to the allowed set, 
therefore SEGE does not show being CAPU invalidated by the 
decodings DELI and DERE, of line feed and carriage return. 
These codes, though, do not enter in the MEM 160, as NOTI 
is at O Vdc ana TEOO is disabled. 

Concluding, therefore, the line feed anu return carriage 
characters perform the functions associated to them, being 
the echoplex path enabled, but do not enter in the buffer 
and therefore do not occupy effective positions in the mes 
sage. 


8.6.2.6.8. 


RIN_O logic 


In the data introduction phase from MIT, RIN O do not ser 
ve as bit storage register, but has mainly the function to 
enable the echoplex during all the phase. 

In fact, RIN O is set by the setting of the FF INTA, RINON 
is at O Vdc therefore the echoplex is enabled. 

It is reset instead with the THOAN related to the 254th 
character avoiding in this way that if, after the 254th 
character, by mistake, a push-button other than X-OFF is 
pressed, it is printed altering the contents of the visual 
information for the operator. 


8.6.2.6.9. Error check on data introduced from MIT 


In this case the check occurs on the data at the output of 
RIN 1-8; the parity check is controlled, i.e. the check in 
version occuring in buffer is not considered. 


If CEDO goes to O Vdc, it means that there is a check error 
on data. 

At the arrival of the pulse TEO2A from memory, TICE goes to 
+5 Vac and consequently the FF SEGE is set with indication 
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of SEGET on interface. 


8.6.2.6.10. Buffer full condition 


With any event, which deterw_nes the message end the sub- 

system becomes tree while the inuication IGOLT on interfa 

ce remains. 

Therefore when PEOOT is absent and IGOLT present, there 

are the conditions of buffer full. 

Simultaneously, the interruption INEST, NU30T, NU2OT shows. 

During the time interval in which the buffer is full, it is 

the software task not to send commands other than BREAK,TRA 

NSFER IN INPUT, ENERGIZE AND DE-ENERGIZE CLOCK, RESET INTER 

RUPTION NU20. 

It is always the software task to send this last command be 

fore sending the one of TRANSFER IN INPUT, otherwise the 
Oo) NU2OT interruption cannot be reset except at the end of the 
TRANSFER IN INPUT generating an anomalous interruption. 


The possible sending of the wrong command, when the buffer 
is full, makes the signal CAPET show on the interface and 
the command is rejected. 


8.6.2.7. Phase of data transfer from buffer to CPU _(VUBU_phase) 


8.6.2.7.1. Foreword 


Referring to specifications SPS No. 30074030, we will descri 
bed as the MEM 160 has been used in the CTW 101. 


First of ail,, we must note that plans have not been made to 
use the possibility of reading with recycle as it is a chara 
cteristic of the oontroller to read a character step-by-step. 


For this reason, the signal CORI will have to be at +5 Vdc. 
a) , for a time sufficient to supply the strobe (LETA) to the rea 
ding pre-amplifiers and then will have to go down at O Vdc. 
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in order to avoid the recycle upon the arrival of the inter 
nal pulse TE 031. 

The strobe LETA is generated by the LOBE circuit. 

The circuit characteristics are such that it is activated 
only if upon the arrival of TESO, CORIN is already at O Vdc 
as @ minimum since 20-30 ns. 

The strobe TESO on the other hand, generated by the circuit 
MOBE, does not show before 500 ns. from the arrival of the 
negative edge of TEOOM. 

In the controller CORI is activated with the first edge of 
TEOO obtaining a time more than sufficient between the first 
edge of CORI and the one of TESO. 

In order then to avoid the recycle, the FF CORI is reset wi-~ 
th the first edge of TE O2N which arrives, in the worst case, 
after 2115 ns from the second edge of TEOO. 

As, in the worst case, TE 031 arrives after 3730 ns from the 
negative edge of TEOO, the disabling time for the SILE 1 one- 
shot circuit is more than sufficiently maintained and conse — 
quently the recycle is not enabled. 


Once the buffer end of loaaing interruption has shown, the 
CPU serves 1t sending the TRANSFER 1N INPUT command whose de 
coding, with the suitable timing alreaay seen in para , 
8.6.2.3.1.2. sets the FF VUBU, which remains in this status 
during the transfer phase. 

At the same time, the subsystem becomes busy, PEOOT goes to 
+5 Vde and the signal IGOLT is removed from the interface. 
The characters contained in the buffer are automatically tran 
sferred to the RIN 1-8 register, and in subsequent times,af— 
ter expansion, sent to the interface. 

Now let's see more in details the logic. 

Upon the sending of the command of TRANSFER IN INPUT (SEVU) 
the register RIN 1-8, through RERI, and the memory addresser 
counter CIO 1-08 through ORSE, are reset. 

The subsystem answers to the TU2O0 accompanying the command, 
after a suitable delay with the TE30T of character received. 
The delay is inserted so to guarantee a perfect timing of 
the commands themselves. 
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The CPU, upon the reception of the TE30 sends the character 
request TU10T which makes the TEOO pulse start. 

On the first edge of TEOO the FF CORI is set which enables 
the: reading timing. With the strobe LETA, the character is 
stored in the memory register MEO 1-08 and with the first 
edge of TIBUN the contents of the register MEO 1-08 is tran 
sferred in RIN 1-8 directly through the signals MER 1-8. 
The direct outputs of the RIN 1-8 register supply the si — 
gnals AIFET - MIFET towards CPU. 

The strobe TE20T is generated by the second edge or TEO21, 
i.e. pratically, at the end of the memory cycle. 

Upon the arrival of TU30T of character received from CPU, 
the register RIN 1-8 is reset, through VUTO, becoming thus 
ready to receive another character at the arrival of the 
subsequent TU1T0T. 


©) 8.6.2.763 Logic of expansion and check generation towards CPU. 
2 
ke 


The rule of expansion from 7+1 to 8+1 bit is the one contai 
ned in the table below. 


7+1 bit chrt. 8+1 bit chrt 
from RIN 1-8 Towards CPU 
2 A -— 2  AIFET a 
25 B—  ————____——_——_—p BIFET 25 
23 C-_-_—_—————— sECvCIFET 2 
24 0i—————————— —— » DIFET 2? 
2 E—_—_—_—_ EIFET 24 
2? Gg ee FIFET 22 
6 CIFET 20 
. re, 
2 kd —————» MIFET 2 


MIFET represents the oda parity check of the data towards 
CPU, after the expansion. 

Being the check of the data contained 1n memory with odd 
parity, in order to have the same odr w5:ity check for the 


oO data towards CPU, it is natural that, every time the bit 
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2) in RING is at "logic 1", MIFET must be inverted with re- 
spect to Kdm contained in RIN 8. 


B.6.2.7-4- Check control 


As in the case of introduction of data from MIT 410 in buf- 
fer, the check control occurs timing the information CEDO with 
TEO2A. 

If there is an error the FF SEGE is set,SEGET shows on the in- 
terface and the special lamp is lit on panel. 


8.6.2.7.4. Sequence of FINE (End) from controller 


’ FINE (End) from controller shows in the phase of TRANSFER IN 
INPUT, when the code of IS7 has been recognized in output 
from MEM 160. 

In fact the decoding of IS7, timed by TIBUA, determines the 
pulse TIPA which on its first edge sets the FF FINE, making 
the signal FINET show on the interface. 


The CPU answers sending TU30T and therefore FINUT accompanied 
by TU2OT and VICUT. Subsequently REVU goes down to O Vdc re = 
setting the FF VIBU and, indirectly, the FF PEOO 1. 

The phase of TRANSFER IN INPUT is so ended and the subsystem 
is available. 


8.6.2.8. Phase of transfer from CPU to MEM 160 


In this phase, the information arriving from CPU are transfer 
red directly in MEM 160 without passing through the register. 
RIN 1-8 of intermediate storage. 

The data arriving from CPU are coded in 8+1 bit, while the MEM 
160 plans only for 8 planes, therefore a compression has become 
necessary. 
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Now let's see more in details the logic related to the tran 
sfer. 


If the light of INPUT on the panel is off, the subsystem is 
not available to the operator and may work only as output 
device. 


The decoding of the command of TRANSFER IN OUTPUT (DETA) sent 
from CPU, with INTEN sets the FF TACA and at the same time 
the subsystem becomes busy being FF PEOO1 set. 


The subsystem sends the TE}0T of character received, on whose 
second edge, through VITE, the strobe of character request 
TE10T is enabled. 


Now the CPU begins to send data validating them with the stro 
be TU2OT. 


With the first edge of TUO2N (TU2OT of character delayed) the 
strobe TEOO of MEM 160 start is enabled through VIME and,si- 
multaneously, through TISON, the character arriving from CPU 
is transferred in the register MEO1 -O08 in MEN 160. 


With the second edge of TEOO, the internal timing of the buf 
fer starts and the character stored in MEMO1—08 is introduced 
in memory. 

At the end of the digit period, MEM 160 sends the pulse TEO2N 
whose first edge enables the TEH30T of character received whi- 
le the second edge positions the counter CIO1 -08 at the fol-~ 
lowing address. 


The controller asks for another character through TEIOT and 
the previous sequence is repeated. 


End of transfer 


The transfer of the message from central processor may end 
upon end of length and/or end from controller for buffer 
filling. 

Software may determine which is the present condition accor— 
ding to the qualitative result and to the residual addrass, 
which occur in CPU. 
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8.6.2.8.1.1.End of transfer from CPU 


When the CPU decides to end the transfer, it sends FINUT with 
the pulse TU2OT. 


With the first edge of TU20T itself the FF TACA is reset and 
subsequently FIRI goes to +5 Vdc. 


In these conditions in MEM 160 the special key "IS7" is re ~ 
corded, which will allow to recognize the ena of printing in 
the following phase. 


In fact, with the presence of FINUT the pulse TISON is ena - 
bled which served to accomplish the transfer of bits from 

RIN 1-8 MEO1-08, while, always on the first edge of TU2ON, the 
pulse VITO is enabled,which has just the purpose to transfer 
in MEO 1-08 the code of IS7, through VITU. 


On the first edge of TUO2N also the pulse TEOO starts which 
serves to start off the buffer timing and the TE30T of charac 
ter received. 


At the end of the digit period, i.e. when the 1S7 code has al hd 
ready been recorded in MEM 160, the pulse TEO2N arrives, from 
buffer. 
Being the FF TACA in condition of reset, the subsystem sends 
no more the character request TEIOT. 
On the second edge of TEO2N, the FF Fini is reset and the pul 
se RITE shows which sets the FF USBA automatically starting 
the transfer towards the printing of the data contained in 
MEM 160 as we will see in para. 8.6.2.9. 
8.6.2.8.1.2.End of transfer from controller 
The controller signals automatically FINE (end) upon the re ~ 
ception of the 254th character. . 
In fact upon the arrival of the T!SON related to the 254th cha 
racter, the FF FINE is set and the «.‘ia: signal shows on the 
interface towards CPU. 
The 254th character is introaucea in MEM 160 and the pul: of 
TE30T and TEIOT are still activated. om) 
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For the CPU interface characteristics, it answers sending 
FIWUT, therefore, as seen in the previous paragraph, in the 
255th position of MEM 160 the IS7 code is recorded and the 
phase USBA is reached. 


8.6.2.8.2. 


Compression and chock genoration rule 


The rule of the compression from 8+1 bit to 7+1 is the one 
given in the table. 


Character with Character with 


10 


8+1 bit from CPU 7+1 bit to MEM 160 
AIFUT ATIBO 

BIFUT BIBO 

CIFUT CIBO 

DIFUT DIBO 

EIFUT EIBO 

FIFUT GIBO 

GIFUT 


LIFUT LIBO 


MIFUT (2UFUN) MIBO 


As far as the check is concerned,. MIFUT represents the odd 
parity oheck of the data arriving from CPU. 


MUFUN is equal to MIFUT in normal conditions, while in dia- 
@nostic conditions it may be equal to MIFUT when the check 
is to be inverted. 

MIBO, which represents the odd parity check of the data pre 
vious to compression, enters 160. 

Naturally, if GIFUT is at O Vdc, MIBO is equal to MIFUT, whi 
le if GIFUT is at 1 Vdo, MIBO is the inverse of NIFUT fron 
which comes the reason of the logic network of the equation: 


MUFI = GIFUT (+) MUFUN 
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Check control on the data arriving from CPU 


Should there be a check error on the data or commands arri- 
ving from CPU, INCE goes to +5 Vdc. 


On the first edge TUO2N the FF ERCA is set and the signal 
ERCAT is generated on the interface, detecting a certain ty 
pe of error. z 


The FF of ERCA is reset upon the arrival of the subsequent 
command. 


Characters outside the graphic set 


If the message sent from CPU contains characters outside the 
allowed graphic set, no error signal is given and the addi — 
tional characters are handled in an undetermined way. 


Differently from what occurs in the INTA phase, the characters 
of CARRIAGE RETURN and LINE FEED belong effectively to the mes 
sage and therefore they must be suitably arranged from SOFTWA- 
RE : they concur to determine the length of the message. 


It must be pointed out that for correct mechanic operation the 
operating sequence must be : CARRIAGE RETURN, LINE FEED. 


Phase of transfer from buffer to MIT 410 


In this phase, the data are transmitted in parallel from MEM 
160 to the register RIN 1-8 and then serialized, by a suitable 
timing and sent in this way towards the teletypewriter. 


The timing which serves for the serialization is obtained ex— 
ploiting the pulses generated by the multivibrator MUTE. 


The correct structure of the character towards MIT 410(i.e.the 
START bit, the 7+1 significant bits and the two STOP bits) is 
created exploiting the FF RINO and through the FF RINO itself 
the bits come out towards the teletypewriter rigenerated, as 
per the INTA phase, by the INGE circuit. 
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8.6.2.9.1. Transfer of a character belonging to the allowed set 


The printing phase starts with the arrival of the pulse RITE, 
generated at the end of the transfer in buffer,chapt.8.6.2.8.1.1., 
which sets the FF USBA and simultaneously, through RERI, it 

sets in the reset status the register RIN 1-8 and through OR 

SE it clears the counter CIO1 — 08. 


The subsystem continues to be not available. 


With the second edge of the RITE pulse the TEOOM pulse to sta 
rts the memory is enabled, while CORI is already at +5 Vdc. 


The pulse TU04 is so disabled by DEOQ9 and therefore also TUTIN, 
while with the eighth MUTE TUO1 always shows, which with DEQ9 
it sets the FF RINO through TUDE. 


Towards MIT, therefore, a signal at +5 Vdc. is sent, which re— 
presents the STOP. 


In fact, because of the mechanic structure, every character mu 
st be accompanied by two final STOP bits. 


RINO will, therefore, have to remain set for 18.18 mS,i.e. for 
two complete cycles of pulses MUTE, time in which the counter 
COB 1—4 has counted 11 and DE11 is at +5 Vdc. 


In these conditions, at the arrival of the eleventh TUO1 FUTE 
shows, pulse of end of character transmission. 


With FUTE the register RIN 1-8 is reset and another cycle of 
read—write and subsequent transfer starts. 


Let's note that with such a transfer the printing occurs at the 
maximum speed allowed by the MIT i.e. 10 chrt/sec. 


8.6.2.9.2. End of transfer from buffer to MIT 410 (END OF PRINTING 


When the IS7 function code is transferred in RIN 1-8, the pul 
se TIPA shows. 


"IS7" has the function of special key and stores the condition 
of last character of the message, character which on the other 
hand must not be sent to the printing circuits. TIPA, in normal 
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conditions, generates MUBE which, resetting the FF FIMU, has 
the purpose to interrupt the internal timing. 


RINO stays in condition of set signaling to the teletypewri- 
ter that no other character has been sent. 


The FF USBA is reset on the second edge of TIPA and conse = 
quently the subsystem becomes available and in addition it 
signals interruption NU20T, INEST, TU30T towards CPU. 


The interruption shows as the FF NA20 is set by TEFU, i.e. by 
TIPA, therefore NU2OT shows and automatically NU30T and INEST. 


The software may distinguish this interruption from the one of 
end of buffer loading in INPUT, making reference to the status 
of the signal IGOLT. 


8.6.2.9.3. Check and inversion control 


The parity check control occurs on the data, also in this case, 
by the CEDO network while the inversion occurs in the transfer 
from the register MEO 1-08 to the register RIN 1-8. 


A possible check error makes the signal SEGET show on the in - 
terface and the SEGH lamp is lit on the panel. 


Transfer speed 


The data transfer speed varies depending on the phases in which 
the subsystem is. 

Being the transmission asynchronous, the maximum speed values 
are fixed. 


- Buffer loading phase from MIT 410 
The limit speed is the maximum allowed by the keyboard or rea 
der: it is off 10 chrts/sec. i.e. 110 bits/sec = 110 bands. 


Buffer emptying phase towards CPU 
The maximum speed is defined by the frequency of the TEH20,i.e. 


4.2 ps 
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Buffer loading phase from CPU 
The maximum speed is defined by the highest frequency of 
the TE10 considered as being simultaneous to the TU20,i.e. 


5.3 [US 6 
/ 


« Printing phase 
The limit is fixed by the maximum speed of the printing 
unit. It is of 10 chrts/sec. 


Special circuit — IMGE 


A new board with the SCL1 circuitry stanaard was designed 
for the GIT 100. 


It serves to drive the circuit "CONSTANT CURRENT 0.5000 Amp 
SELECTOR MAGNET DRIVER" contained in the teletypewriter D.0O.E. 


The IMGE supplied a positive pulse of constant current of 20 
mA (+10%) when at its input there is a O Vdc voltage. 


If , insteas, at the input there is a continuous +4 Vdc.volta- 
ge, it becomes an open switch, as it does not given or receive 
current, : 


Testing procedures 


Off-line testings and adjustments 


The wirings-and the boards are to be tested according to the 
related procedures. 


8.9.1.1. Boards testing 


In order to test the various special boards used in the logic 
of the controller there are special procedures indicated in 
the single testing specifications. 
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They are : 


- Board MOBE #D testing procedures No. 015740520 
- Board MUTE " " No. 149740790 
~- Board IMGE " 7 No. 


To test the remaining boards, test configurations studied on 
purpose are used. 


The one-shot circuits are to be adjusted according to the'one— 
shot circuits times list" No, 78B102873. 
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1.1 Introduction 


All the performances desoribed have project value 


and are not subject to modification during teot- 


1. Project Description and Performanos | 
ings i 


1.2 Description 
Thig ia a coincidence selection, random access 
memory utilizing a ferrite core matrix and is 
used as buffer for the M24/1100 control unit. 
«3 Main Data 
1.3.1 Capacity: 256 characters of 8 bit ; 
1.3.2 Memory cycle time 


Vede2e - Definition - | 
The cycle is defined as the lapse of time 
elapsing between two consecutive TEO31 a 
pulses (negative edge). | 
1.3.2.2 - Value - at 
Its nominal value has been determined on 


an 7 = 8x107? faulty performance probabi 
lity and, its’ upper and lower limits have 

been computed through different Y probabi- 
lities: 


Nominal value = 4055 nsec. 
Y= 107° 3800/4310 nsec.. 7 
Y= 107? © 3780/4330 neec. i 


the basis of statistic evaluations(') for i 


Y= 107" 3760/4350 noeo. 
Y=2 107? 3745/4365 nsec. 


(1) - See "MZ4 Puffer Memory Cycle Time Statistic 
Evaluations” report 
E.. Mondino = 9/14/65 
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123.3 Access Time 
1.3.3.1 »~ Definition « 


This ie the time elapsing between the nega 
tive edge and the TEO31 pulse (cycle start) 
and the output of the information (MZOn 

and MEOnN). 


163.362 - Value - 


The extreme values of the access time have 
been determined through: aimilar statistic 
evaluationa for &f = 8x107? and ares 

500 = 840 neec. 23 


Cperating Modes 


Clear ~ Write (C.W.) 
Read . - Restore (R.R,) 


1.3.5 Type of logic 


The logic levels and signal impedances, 
both for input and output, must be compati 
ble with the Standard SOL1 circuits. 


1.346 Voltage Supply 


Single + 20 volt supply is ueed. Maximum 
required current is approximately 3.0 A. 


1.3.7 Environmental conditions 


The memory will function correctly within 
an ambient temperature range from 10° to 
380 C with a U.R. = 20 4 804. 


1.3.8 Compositicn 
The memory module is composed by: 


1, One-shot timing circuits and control 
cirouite. 


2. Selection and drive circuits. 
3. Read preamplifiers, 

4, Read and write register. 

5. Inhibit drive circuits. 


Interface circuits. 
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7. Core memory stack and relative steering 
dicdes and transformers - thermodependent 
circuit for drive current control. 


Parts 1¢ 6 are grouped under MEM 17C and 
7 takeo the name MEM 180. 


1.3.9 Size 


Regards a 2~line, seif-bearing standard 
module. 


1.3.10 Connection 


The memory module can be connected to its 
control unit through no. 4 NS 47/40 em. 
cables. 


1.3.11 Ventilation f 


No autonomous ventilation group has been 
provided because the module is usually 
installed in association with that of the 
control unit: if this is not the case, 
ventilation must be provided. 


1.3212 Core Memory Stack 


The memory stack, which is 16x16x8, uses 
ferrite cores. 
' MIT type sense wiring is used thus making 
the worst noise case pattern as the follow 
ing: ° 


1001 eevee 1901 
0110 0110 
0110 0110 
1001 1001 


1001 1001 
C110 0110 
0110 0110 


1001 sees 1001 
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mory Operating Procedure 
2.1 Introduction 


The memory operating procedure brings ua back to 
two phases which coinoide with the operating 
modes described in point 1.3.4. 

In the first phase the data to be printed is 
trunsferred from printer control unit to store 
with a digit period determined by the Central 
Unit of the computer; in the aecond the data is 
transferred from memory to printer control unit 
with a digit period determined by the length of 
the delay line of the memory. 

The maximum allowed cycle time, that is no.#4,3 
psec., is determined by the speed of the printer. 
For the logical outline see drawing no. 140125710 


2.2 Pirst phase (C.W.) deserivotion 


In the first phase a memory clear operation is 
performed, followed by outside writing (AIBU, 
BIBU, etc. ) . 
In this phase, distinguished by the CORI command 
being brought to logic level "0", the delay line 
starts on the TEOO pulse coming from control 
unit, performs a read and write cycle. and etops 
_to wait for the following pulse: the repetition 
period of this pulse must be greater than or 
equal to the maximum allowed cycle time. 
The read-write register is loaded by the ovt~ 
Bide (AIBU, PIBU, ..«. , MIBU), while the signals 
coming, from memory are blocked, denying consent 
to the strobe (CORIN). 
However, in the case of completion of a print 
line with zeroes, this occurs automatically since 
the CORI signal is brought back to logic level 
"1" so as to allow recycling, while the clearing 
out of the memcry is obtuined by not sending the 
strobe (LETA), having brought the FIBEA signal 
to level "1", 
At the end of each digit period a count pulse 
(TEO2N) will appear: its trailing edge wil) set 
the counter at the next address: thia will take 
place until the prefixed address, where control- 
memory data transfer will stop. 
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2.3 Desoription of the second phase (R.Re) 


In the second phase a read and restore operation 
(R.R.) is performed, thus operating a data 
transfer from memory to printer through its 
control unit. ; 
In this phase the delay line receives a starting 
pulse (TEOO) und a recycle consent bearing the 
CORI signal at logic level "1": the line will 
therefore recycle until the decoding of the pre- 
fixed address will stop the counter on the next 
address on the printer control unit, and, at the 
same time, stop the recycle (this phase must 
last less or the same period of time as that 
during which the drum line, containing the ohar- 
acters, remains under the printing hammers: the 
maximum memory digit period is th determined, 
in this case “4.3 giseo., owing to }; -nter speed.). 
The information coming from the mexory preampli-~ 
fiers (PEO1, ...-, PEO8) is first estaticized in 
the register and then restored in the same core 
memory Stack: meantime, the control unit takes 
care of blucking all external writing channels. 
Resides the information read in mem -., the 
control unit receives a timing signul, lasting 
about 1.8 asec. (TIBUN), during which a compari 
son between the character read in memory and 
that ready on the print line is made by the 
control unit: in case of identity, print of the 
character is set. 


3. Store-control unit interface 
3.1 Introduction 


The following tables illustrate the characteri- 
estics regarding the signals exchanged between 
memory and printer control unit. 


3.2 Store input signale 


| e 4 Driving "NOR" 
Function No. Name JP Levelas nouit Loading 


. AIBU, BIBU, CIBU 
ace 8 DIBU,EIBU,GIBU Pulses true NOR 5 $ 
LRU, MIBU : 
& 
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Function No. Name Type Level 
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Driving "NOR" 
Circuit Loading 


Address 16 C1011 4 CIO81 Signals True INFO 10 
Signals CIO1A ¢ CICBA " False INPO 10 


Delay line 1 EOO Pulse False NOR 3 
Start 


Register 


Clearing CAGU A Level False NOR 5 
Recycle 

Connent 1 CORI Level True | NOK 5 
Memory ee 

Clearing 1 FIBE A Level False NOR ) 


Notet Loading ie expressed at control unit interface 
levels the connecting cables must be NS 47/40 om. 
ty pe. 


3.3 Memory output signals 


Driving "NOR" 
Function No. Name Type Level, nouit Loading 


Information 8 MEO1-MEOB Signals True NOR 5 
Reading 8 MEOIN-MFOSN Bn8!5 waise NOR 5 
See (1 THO? N Pulse False INPO 10 
Comps ri- 
gon for 1 TIBUN Pulse True  WNOR 5 
printing 


Note: Loading ie expressed at memory interface level: 
the connecting cables must be of the NS 47/40 cm 
type. ' 


3.4 Timi ng 


Yor timing please see the attached diagrams 
and the MEM 170 manual block logie drawing 
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=) 1. INTRODUCTION 


The purpose of this manual is to outline the operations required to install 

a CTW 101 Typewriter Subsystem. 

The hereby set out description presumes that the site has been adequately 
prepared according to the requirements quoted in the Site Preparation manual 
but do not directly consider the single system configuration; in-fact, the 
installation engineer and/or team will draw all the necessary details from the 
following 2 auxiliary documents, individual to each installation: 


a) - Site Layout 
Giving the collocation of the subsystems in the site and showing those 
accessories which, though not normally supplied with the subsystems, are 
necessary to overcome particular space or operative problems. 
(i-e. — extra low level cable ducts, troughs, etc. .) 


b) - Unified Subsystem Connections (USC) 


The forms bearing the above name give information upon the connection 
of the subsystem to: 


- CPU or ist MPA 
oO - AC supply breakers 
7 - centralized DC Power Supply 
- fan supply and control terminal strip 
e AC supply control circuit 


A detailed description on how to use the USC forms, which also give de— 
tails on the insertion of calibration plugs and terminator boards, will 
be found in the CPU Installation manual P.N. 4.625.0.000.0/A. 


The final subsystem check-out must only be carried out if all the system 
structural and electrical connections have been completed and if the CPU and 
program loading subsystem check-outs have been accomplished. 
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2. TOOLS AND INSTRUMENTS 


The operations to be performed during the inatallment of this subsystem 
be carried out with the aid of the following equipment: 


« engineer's tool kit 
- site tools 
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3. ACCEPTANCE AND COLLOCATION 


301. ~ PACKING 


- The subsystem and its pertinent accessories and documentation are normally 
shipped in two crates. 


~ External to each package crate are affixed forms which bear: 


- the contents of the crate 
» the guide to uncrate and remove from the battened transport base ("Pallet" 


or "Shipping skid"). 


- The second crate contains a stool necessary to operate on the subsystem 
both standing up and seating down. 


3.2. — ACCEPTANCE 


- Upon receipt, all packages are to be visually examined for damage and if 
any damage is revealed, it will be necessary to: 


. have the carrier witness the entity of the damage 
« submit an immediate detailed report to the district manager 
- fill-in any enclosed shipping forms. 


3.3. — UNCRATING 


- Ensure that the subsystem is uncrated as per rules set out by the uncrat— 
ing guide attached to the outside of the crate and that the contents tally 


with the description. 


~ Remove the documents and accessories contained in the crates and neatly . 
set them aside so as not to impede the installation operations. 


3.4. — COLLOCATION 


- Once uncrated, and it has been assured that all equipment is accounted for 
and no damage was sustained, proceed to place the subsystem as per site 
layout plan. The CTW 101 is physically located beside the CPU console. 


~ Set aside all those parts used for shipment and withold for subsystem with 
drawal operations. See par. 9. 


~ Remove the panels and covers from Wings A and B. 
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©) 4. MECHANICAL ASSEMBLY 


~ Remove both front and rear panels from the subsystem cabinet. 


~ Free the PWBs module by loosening the screw that holds strap 1. 
Refer to dwg. 78B102828. 


- Free the chad box by loosening the screws that fix bracket 2 and fit it in 
position. 
Refer to dotted lines on dwg. 78B102828. 


- Loosen the screws that fix the stand-off toe plate (front and rear side). 


- Lift all the subsystem wheels 3 to 4 mm from the floor by lowering the 4 
stand-offs to prevent unit from rolling. 


~ Tighten the lock nut. 
- Level-up the subsystem. 


- Replace the stand-offs toe plates. 


Lock nut 


Stand-off 


Pig. 1.2, — Standoff adjustment 


Oo: 
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- Remove the feed roller (platen)knob. . © 


- Remove the cabinet top cover by loosening the two knobs located under the 
mechanics deck. 


— Free the head carriage by cutting the "Typewriter" support tie-—wire. 


— Loosen the screw fixing the "Typewriter" to the center of the casting. 


Access to this screw, located approx. 2 cm from keyboard letter 7, is gain 
ed from the mechanics deck. 


IF THIS SCREW IS LEFT IN, ERRORS MAY OCCUR DURING A NORMAL PRINT OUT. 
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5. CABLE CONNECTIONS 


5-1. — CONNECTIONS BETWEEN THE SUBSYSTEM ELEMENTARY UNITS 


For subsystem elementary units connections refer to dwg. n° 780102862 and 
table. 


5.2. — SUBSYSTEM TO SYSTEM CONNECTION 


Locate each connecting point by referring to the cable markings themselves 
and, for those bearing symbolic markings, by consulting the system USC forms. 


In case a cable check-out is to be carried out or should difficulties in the 
interpretation of markings be encountered, consult the following drawings: 


- 78X102864 Cable kits 
« 78B102865 Cable installation 
- 783102866 Cable markings and connections 


5-3. =— CPU TERMINATOR BOARDS INSERTION 


To trace the correct position in which TACA-A board has to be inserted, con 
sult the USC forms -— Table "L". 
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6. VISUAL CHECKS 


6.1. — TYPEWRITER 
~ Check for machine status and correct values of fuses. 


- Mount the inked ribbon, punch tape and paper. 


6.2 — CONTROLLER AND AUXILIARY EQUIPMENT 
Check for: 


- no bent or broken pins 

e correct insertion of all the PWB's 

- correct insertion of cables internal to the subsystem 
- correct fuse values (VAR 580). 
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7. 


Te 


CHECK-OUT 


1. — OFF-LINE CHECKS 


The hereby listed checks are only to be carried out if the entire system me- 
chanical assemblies and electrical connections have been completed. 


7. 


Fit the VAR 591 relay (located on Wing B) as shown in the USC form — Table 
wp ‘ 

Set the typewriter breaker to ON. 

Power-up the CPU with both ac and dc voltages and check that: 


- the fans of VAR 640 rotate 
- the OFF lamp, on the operator panel, lights. 


Depress the operator's panel ON pushbutton. 
The pertinent indicators and the STAND BY lamp must light. 


Switch the punch unit on. 
Depress the RETURN and LINE FEED keys and check for correct functioning. 


Depress the keyboard's 63 characters and space bar and check that the print 
ed characters correspond to the respectively depressed keys. 


Depress both the RETURN and LINE FEED keys. 
Insert paper tape in the reader and depress START. 


Check that characters printed by the reader correspond to those previou - 
sly printed by the keyboard. 


Remove power from both reader and punch. 


Depress the operator's panel OPERATE pushbutton. 
The pertinent indicator must light and the STAND BY lamp must extinguish. 


Depress a type writer key and check that the corresponding character is 
not printed. 


2. — ON LINE CHECKS 


These checks are only to be carried out after the CPU, typewriter and reader 
final check-out operations have been accomplished. 


Feed the tests through by following the instructions on the actual diagno - 
stic itself: 


» ISOLATION TEST 474720801 

» FUNCTIONAL TEST 4T4720901 

. SEMI MANUAL TEST 474721001 
cTw 101 
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8, FINAL OPERATIONS 


8.1. — SKIN-UP 


- Check that type, serial number and product code (on the yellow label) cor- 
respond to the description given on the "Product Composition Sheet". 


~- Replace all panels, covers and feed platen knob previously removed. 


8.2. — CHECKS AFTER HANDOVER TO CUSTOMER 


- Check that the subsystem documentation corresponds to the list in the Re — 
ference Index inserted in the Diagnostics Manual (1st page). 


- Check that the subsystem drawings and their updating indices, shown in the 
subsystem folder, correspond to those given in the "Product Composition 
Sheet". 


- Transcribe the relevant indices on the F.C.0. Status Log. 


Note 


Those drawings having several sheets with the same drawing number, are shown on the Pro 


duct Composition Sheet with the highest updating index. 
On the other hand, the FOO Status Log must show the index of each sheet. 


~ Insert in the Controller — D.0.E. folder code 4.111.2.004. , dwgs. 181821, 
6353WD, 6354WD relative to the mechanics (GIT 410). 


— Check that the following parts are supplied with the subsystem: 


» spare parts shown on List 78X103099 
. accessories (inked ribbon, tape, paper) shown on List 15024278. 


- Prepare a report giving details of snags or defects found during the in - 
stallation. 


The first 20 CTW 101 subsystems will be accompanied by the "Surveillance 
Plan" which must be thoroughly and faithfully filled in. 
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9. WITHDRAWAL 


When a subsystem is to be withdrawn from a site, it must be removed complete 
of all the cable and part kits that were originally consigned. 


9.1. — OPERATIONS 
- Remove all subsystem power. 
- Remove both rear and front panels from cabinet. 


- Remove on the ALI 260 the breaker furnishing ac power to the subsystem. 
For useful information refer to the USC forn. 


9.2. — DISASSEMBLY OF CABLES AND MECHANICAL PARTS 


- Disconnect all those cables listed in dwg. 78B102866. 
All the cables that are marked with a cross are only to be disconnected 
from the outer side of the subsystem and grouped on the lower cabinet com— 
partment. 
All other cables must be grouped and marked with the kit 0643384 G. 
Refer to dwe. 78X%102864. 


- Tie-up in the first row with not flexible wire the head carriage so as_ to 
prevent carriage from rolling. , 


- Secure the "Typewriter" to the center of the casting. 
Tighten the screw from the lower side of the mechanics support deck in the 
appropriate hole located 2 cm approx. from keyboard letter 7. 


THIS SCREW MUST BE FITTED IN TO AVOID DAMAGES DURING TRANSPORT. 
- Clean all the VAR 640 fan filters. 


- Secure both PWB's module and chad. box.) 
Refer to dwg. 783102828. ; ‘ 


- Screwein the cabinet stand-offs so as to allow the subsystem to be shifted 
on its wheels. 
Refer to dwg. 1.2. par. 4. 
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9-3-6 = SUBSYSTEM REMOVAL 


The subsystem must be completed of: 


Cable Kits 

Subsystem documentation; subsystem documentation list 
ference Index inserted in the Diagnostics Manual (ist 
All not yet implemented FCOs. 

Product composition sheets. 

Special tools 

Upon completion of the withdrawal operations, proceed 
priate service reports and‘all other necessary forms. 
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10. ATTACHED DRAWINGS 


To complete the present Installation Manual, the following drawings and part 
lists have been attached. 


Parts Installation 


78B102828 
780102862 
78K102864 
78B102865 
78B102866 
78X103099 
15024278 


Physical unit 


Cable kits 


Cables Installation 


Cable markings and connections 


Spares List 


Accessories List 
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REVISION STATUS 


UPDATE 
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OPERATOR TASKS 
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Note 


Refer to Teletype Corp. Bulletin 273 B or 310 B- 
Vol. 1. 
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2. MAINTENANCE CHECKS 
C 
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Note 


Refer to both Teletype.Corp. Bulletin 273 B or 310 B - Volumes 1 
and 2 -— and HISI Maintenance Schedule Type G code No 4.014.4.647. /A. 
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3. CLEANING AND LUBRICATION 


® 
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Note 


Refer to both Teletype Corp. Bulletin 273 B or 310 B ~- Volume 1 - 
and HISI Lubrication Plan code No 4.014.4.648. /A. 
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& 
4. ADJUSTMENTS 
(Controller and Device Oriented Electronics) 
— 
(> 
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o ROUTINE : 4.1 
NAME : CONTROLLER ONE~SHOTS TIMING 
ELEMENTARY UNIT : GIT 100 
DURATION : 1 hr 
PREREQUISITES : None 
1 - NEEDED MATERIAL 
- Screwdriver, 2.5 mm blade P.N. 4355475 P 
- Soldering iron "7144451 X 
- CTW 101 Functional Test diagnostic "414720900 
- CIW 101 Semi Manual Test diagnostic "  4T4721000 
- Oscilloscope 
2 - PURPOSE 
@) 
i ea, - To obtain correct duration (signal length) of the below listed signals ; 
. TURI =< Delays triggering of TUO2 
- TUO2 ~ Command or character strobe from CPU 
. MUTE - Character recognition pulses 
.UNAL) 
| UNA2 { - 20 msec clock PALSEEUBE generators 
. UNI1 - UNI2 command 
. UNI2 —- 350 ms END of BUFFER pulsation timings 
. ULAMN - Lights-up the END of BUFFER indicator on the CTW operator panel. 
©) 
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3 — PROCEDURE 


The one-shot timings must correspond to the figures shown in the following 


table : 


UNA2 
UNI4 
UNI2 
ULAMN 


Upper 


+5 02 01 


10 Lower 


Upper 


Lower 
Upper 
Lover 


oi 


oo 0 Oo 9 070 9 


%* Slow recovery one-shot (ULUN-A) without adjust pot. 


3.1. - TURI * TUO2 * MUTE * UNA1 ° UNA2 Timing 


4) 


- Connect the scope input on the signal that is to be checked. 
Sync on INT "+", 


- Set up both the system reader and printer for a CTW 101 Function 
al Test diagnostic run through. 


~- To check duration of : 
. TURI, TUO2 : recycle on diagnostic test 1 
. MUTE : recycle on diagnostic test 5 


. UNAL, UNA2 : recycle on diagnostic test 9 


(To recycle on a given test, trip switch 1 on the CPU console). 


- Appropriately vary the involved one-shot adjust pot to obtain 
the correct setting. 


3.2. — UNI1l - UNI2 - ULAMN Timing 


CTW 101 


maintanance 


1) 


2) 


- Connect the scope input on the signal that is to be checked. 
For signals UNI1 and UNI2, syne on INT "+" while for ULAMN, sync 
on INT "—", 


~ Run the Semi Manual Test diagnostic until the CTW 101 Operator 
panel END of BUFFER indicator starts pulsating. See Note on the 
following page. 


10 4.111.4.012.0/A 
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3) - To obtain correct UNI1 and UNI2 adjustments, appropriately vary 

the pertinent one-shot adjust pot while for correct setting of 
ULAMN, vary the one-shot capacitance. 
For this latter adjustment, it is useful to remember that the 
capacitors are located on PWB ULUN-A positions Cl to C8 and that 
their positive leads must be soldered.on the innermost PWB run 
pad (in other words, facing the centre of the PWB). 


Note 


EHD of RUFF?R indicator pulsations may also be obtained by first grounding D-03-07 to 


enable recycling of the one-shots,then. grounding F-18-04 to trigger the one-shots and 


therefore removing this last grounding. 


4 = FINAL CHECKS 


- None. 
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ROUTINE > 4.2 — 
NAME ? MEMORY ONE-SHOTS TIMING 
ELEMENTARI UNIT : MEM 160 | ? 
DURATION : lohr 
: None 


1 - NEEDED MATERIAL 


- Screwdriver, 2.5 mm blade 


- CTW 101 Functional Test diagnostic 


- Oscilloscope 


2 - PURPOSE 


~ To obtain 


SILE1 
DULEL 
TEO1 

DUIN1 
SISI1 
DUSI1 
TIBUL 
TEO21 
TEO31 


CTW 101 
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P.N. 4355475 P 
474720900 


correct duration (signal length) of the below listed signals : 


DULE command 

Read current timing 
DUIN command 

Inhibit current timing 
DUSI command 

Write current timing 
Comparison Strobe 
Count clock 


Recycle Strobe. 


12 


*) 
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J 3 - PROCEDURE 


The one~shot timings must correspond to the figures shown in the following 
table : 


SILE1 
DULE1 
TEO1 

OUIN‘ 


S!st4 
BUSI 1 
T16U1 
TEO21 
TEO31 


1) - Connect the scope input on the signal that is to be checked. Sync on 
INT "+"," 

2) - Recycle on Functional Test diagnostic test 14 (trip CPU console switch 
1). 


3) - To obtain correct adjustment, appropriately vary the involved one-shot 
adjust pot. 


4 - FINAL CHECKS 


- None. 
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Note 


Refer to Teletype Corp. Bulletin 273 B or 310 B- 
Vol. 1. 
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Note 


Refer to both Teletype. Corp. Bulletin 273 B or 310 B ~- Volumes 1 
and 2 — and HISI Maintenance Schedule Type G code No 4.014.4.647. /A. 
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3. CLEANING AND LUBRICATION 
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Note 


Refer to both Teletype Corp. Bulletin 273 B or 310 B - Volume 1 - 
and HISI Lubrication Plan code No 4.014.4.648. /A. 
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ADJUSTMENTS 


(Controller and Device Oriented Electronics) 
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ROUTINE 
NAME 
ELEMENTARY UNIT 


DURATION 
PREREQUISITES 


: CONTROLLER ONE-SHOTS TIMING 
: GIT 100 


1 hr 
None 


RIAL 


1 - NEEDED MATE 


- Screwdriv 
~ Soldering 
CTW 101 F 
CTW 101 S 


- Oscillosc 


2 — PURPOSE 


er, 2.5 mm blade P.N. 4355475 P 


iron 
unctional Test diagnostic 
emi Manual Test diagnostic 


ope 


7144451 X 
474720900 
474721000 


- To obtain correct duration (signal length) of the below listed signals : 


. TURI 
. TUO2 

. MUTE 

. UNAL \ 
. UNA2 5 
. UNIL 

. UNI2 

. ULAMN 


CTW 101 
maintenance 


- Delays triggering of TUO2 
- Command or character strobe from CPU 


- Character recognition pulses 


- 20 msec clock interrupt generators 


UNI2 command 
350 ms END of BUFFER pulsation timings 


- Lights-up the END of BUFFER indicator on the CTW operator panel. 
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3 - PROCEDURE © 


The one-shot timings must correspond to the figures shown in the following 
table :; 


Lower 
Upper 
Lower 


cd 


) 
D 
D 
D 
0 
2) 
2) 
8) 


%& Slow recovery one-Shot (ULUN-A) without adjust pot. 


3.1. —- TURI + TUO2 * MUTE * UNAl ° UNA2 Timing 
1) - Connect the scope input on the signal that is to be checked. © 
Sync on INT "+", 


2) - Set up both the system reader and printer for a CTW 101 Function 
al Test diagnostic run through. 


3) - To check duration of : 
. TURI, TUO2 : recycle on diagnostic test 1 
. MUTE : recycle on diagnostic test 5 
. UNAL, UNA2 : recycle on diagnostic test 9 


(To recycle on a given test, trip switch 1 on the CPU console). 


4) - Appropriately vary the involved one-shot adjust pot to obtain 
the correct setting. 


3.2. — UNI1 + UNI2 + ULAMN Timing 


1) - Connect the scope input on the signal that is to be checked. 
For signals UNI1 and a syne on INT "+" while for ULAMN, sync 
on INT | w. 


2) - Run the Semi Manual Test diagnostic until the CTW 101 Operator 
panel END of BUFFER indicator starts pulsating. See Note on the 
following page. 
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% 3) - To obtain correct UNI1 and UNI2 adjustments, appropriately vary 
the pertinent one-shot adjust pot while for correct setting of 
ULAMN, vary the one-shot capacitance. 
For this latter adjustment, it is useful to remember that the 
capacitors are located on PWB ULUN-A positions Cl to C8 and that 
their positive leads must be soldered.on the innermost PWB run 
pad (in other words, facing the centre of the PWB). 


Note 
END of RUFFTR indicator pulsations may also be obtained by first grounding D-03-07 


enable recycling of the one-shots,then grounding F-18-04 to trigger the one-shots 


therefore removing this last grounding. 


4 - FINAL CHECKS 


- None. 
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ROUTINE » 4.2 © 


NAME ? MEMORY ONE-SHOTS TIMING 
ELEMENTARI UNIT : MEM 160 


DURATION 
PREREQUISITES 


1 hr 
None 


1 - NEEDED MATERIAL 


- Screwdriver, 2.5 mm blade P.N. 4355475 P 
- CTW 101 Functional Test diagnostic "474720900 
- Oscilloscope 

2 — PURPOSE 


- To obtain correct duration (signal length) of the below listed signals : 
» SILE1 — DULE command 
. DULE1L —- Read current timing oO 
- TEOL - DUIN command 
» DUINI - Inhibit current timing 
- SISI1L -— DUSI command 
- DUSI1 - Write current timing 
. TIBUL -— Comparison Strobe 
» TEO21 - Count clock 
» TEO31 -— Recycle Strobe. 


CTW 101 


maintenance 12 


4.111.4.014.0/A 


Honeywell 


Honeywell information Systems Italia 
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3 - PROCEDURE 


The one-shot timings must correspond to the figures shown in the following 
table : : 


TIME 
+3 01 


SILE 13 
DULE1 
TEO1 
DUIN4 
SIst1 
OUSI1 
T1BU1 
TEO21 
TEO31 


A 
A 
A 
A 
A 
A 
A 
A 
A 


1) - Connect the scope input on the signal that is to be checked. Sync on 
INT Wan © 


2) - Recycle on Functional Test diagnostic test 14 (trip CPU console switch 


a 1). 


3) - To obtain correct adjustment, appropriately vary the involved one-shot 
adjust pot. 


4 - FINAL CHECKS 


—- None. 
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= . CTW101 
[_rrevenive wan 106] msc 220(m33) 


YEAR MACHINE TYPE and SERIAL No 


MAINTENANCE TYPE G 


Approx, duration 1.5 h,b/410 


SCHED. | EFFECT .| EFFECT, 
DATE DATE DURAT. 
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¢ REPL, FREQ, 
PIECE SCHFOULED REPLACGHENTS 
(hours) 


VAR 640 fan filters (GTW 107} 


Med. 0146 
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CTW101 
| MAINTENANCE SCHEDULE TYPE G | MSC 220(M33) 


MACHINE [OFF] OPERATIONS 


1, ~ SETUP 


a= Read the notes Ilated on the Preventive Mainte- 
nance Log. 
b- Remove or ralse the top cover, 


2. = CLEANING 


Proceed to duly clean 3 


a~ The entire mechanics unit (particularly near 
the motor fan). Do not air blast clean. 

b= The carriage return platon and daahpot, 

o- The distributor, using a slightly alcohol damp- 
ened cloth. 

d= Ths typewheel and print hammer, 


3. = SCHEDULED REPLACEMENTS 


(Onty valid for CTW 101) tn accordance with the 
Prevantive Maintenance Log, proceed to replace the 
VAR 640 fan filters, 


4, ~ LUBRICATION 


Refer to appropriate Plan = Code No 4,014,4,648./A. 


maintenance Ve 


5. =| CHEKS 


a~ For correct tension and general state of wear 
of the motor belt. 

b~ Typewheol guide bearthgs play. 

u- Print hammer state of wear (rubber portion). 

d- Clutches stop pawis. 

e- Distribution and brushes state of wear, 


MACHINE [OR] OPERATIONS 


6. = FUNCTIONAL TESTS 


- GW 101 
a~ With the subsystem in the STAND-BY status, 
depress and punch the 63 keyboard character 


keys. Feed the so obtained paper tape several 
times through thetape reader and check the 
print. ; 

b- Run the !solation Test diagnostia (card deok 
Code No 4720810 K). 


- MSC 220 
c- Run through the CONSOM diagnostic. 


7. =- FINAL OPERATIONS 
a= Replace or lower the top cover, 
b. Fitlein the Preventive Maint. Log and appro « 
priate Service Report, If required. 


5/1974 4,014,4.647.1/A 
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LUBRICATION PLAN | 


ae G Extra light off (spray) HISI P.N,0491025 A 
LUBRICATION TYPES = @) Medium off 


@) EXTRA LIGHT OIL (SPRAY) 


= Proceed to lubricate al! possible parts of the 
mechanics unit AVOIDING the following : 
a~ keyboard 
b- solenold armature and cores 
e- belts and pulleys 
d~ distributor and brushes 
e- typewhee! and print hammer 
f- platten, paper guides and deflectors 
g- tape guides, levers and ars 
h- tape reader ¥ 


Gs) MEDIUM OIL 


= Thoroughly soak the felt washers physical ly 
located on the ;: 
a- carriage drive bail - 
b. typewheel shaft 
ec print hammer shaft 
d- ribbon feed paw! 
e- stripper drive lever 
_f- function drive arm 
g- code bar reset bal! shaft 
he atutches 4 
> J=tape punch lever pivot * 
J- tape punch sensing levers shaft.x 


. Note 
Only light ly lubricate the bearing on the distributor shaft so as to avoid ol! migrating 


on the distributor. 
*% = Only valid’ for CTW 101. 


maintenance 


2/2 


[i] Multi purpose grease 


HIS P.N.0491020 G 
HIS! P.N.0491014 0 


LUBRICATE 


motor bearings (tube holes) 


CTW 101. 
MSC 220(M33) 


clutches shaft bearings (see note) 


carriage drive arm eccentrio cams 


typewheel mechanicsm guides 


and pivots 


stripper levers linkage points 


line space mechanism Iinkage polnts 


carrlage return linkage points 


tape punch pins * - 


tape reader linkage points and pivots. * 


[7] mucti-Purpose ote 


= LUBRICATE 


au 
b- 
Ge 
da 
e~ 
f- 


gears 


“typewheel! carrige bearings 


selector clutch camming surfaces 


clutch shaft cam followers 
carriage return ratchet 


selector clutch and trip magnet armatures en- 


gaging surfaces 


armature pivot shaft engaging surfaces % 


tape reader detent lever = contro! detent - 


lever shaft engaging surfaces x 


keyboard contact ball to contact wires mating 


surfaces, ¥ 
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